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Vertical and Horizontal Boring Machines. 

The single spindle vertical universal ma- 
chine is designed to meet a demand for a 
machine having more capacity and larger 
range than is usually found in single spindle 
machines. The column is substantial and 
of neat construction: the machine is strong 
and durable in every part, and is self-con- 
tained and ready to operate without any at- 
tachment but to the floor. 

The table is gibbed to planed ways cast 
on the column, and is raised and lowered 
by a screw. The actuating hand-wheel is 
under the table, within easy reach of the 
operator. The table has a movement on 
the column of twelve inches, and an angu- 


lar adjustment of 40°, and the fence is ad-, 


justed by sliding the holding bolts in the 
slots made in the face of the table. When 
in operation the table is fixed in its posi- 
tion. 

The boring spindle is brought down to the 
work by a treadle operated by the foot of 
operator, and is returned from the work by 
a counter-weighted lever connected at the 
top. It is provided with vertical stops for 
holding down the work when the bit is be- 
ing drawn out. The spindle is 1} inches in 
diameter, has a movement of 12 inches, and 
is 18 inches from the column, allowing the 
boring of a hole in the center of 36 inches; 
it is also at right angles with the counter- 
shaft, and receives the belt over idler pul- 
leys, which are perfectly adjusted. 

The machine has sufficient power to run 
a two-inch bit in hard wood, and is easy to 
operate. The tight and loose pulleys are 
10 inches x 4 inches, and should make 500 
revolutions. 

The horizontal machine is of new design. 
The column is cast in one piece; the table 
is gibbed tothe column, and raises to accom- 
modate any thickness of stuff up to six 
inches, by a single screw. The guide on 
the table is adjustable to any angle on the 
plane of the arbor. The bit is brought for- 
ward to the work by means of a treadle. 
and returned by a counter-weight. The 
boring arbor has a travel of eight inches. 
The machine is very substantial. Tight 
and loose pulleys on counter are 8 x 3, and 
should make 800 revolutions. 
chines are made by E. 
son, Mich. 


These ma- 
Dennis & Co., Jack- 
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Some of our exchanges are calling atten- 
tion to the alleged fact that instantaneous 
photography has definitely settled the ques- 
tion as to whether or not the upper part of 
the wheel of a vehicle moves faster than 
that part which is on the ground. We 
hardly think instantaneous photography 
was really needed to settle this question, and 
had supposed it was pretty well settled long 
ago. 

It is one of those questions which is so 
very simple as to make its practical demon- 
stration unnecessary. 

hea 

The world’s production of gold for 1886 
is given as $97,961,000. But is the world 
actually that much better off than if this 
gold had not been produced at all? There 
are some pretty strong arguments going to 
show that a single acre of ground planted 
in cabbages is of more actual value to the 
world than all its gold, aside from that 
which is used in the manufacture of articles 
of utility. 
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Electric Motors. 


There is, no doubt, plenty of room for 
small electric motors; plenty of places 
where they may be used to excellent advan- 
tage, and where other means of driving 
would be impracticable. But the intro- 
duction of electric motors is very likely to 
be delayed by, over-statements of their 
efficiency as compared with that of the 
steam engine driving, direct. Ina recent 
article in a daily paper, evidently prepared 
by someone who knew nothing of the sub- 
ject, and with the unconcealed intention of 
‘‘booming” electric motors, the friction be- 
tween the steam engine and the work to be 
done by it is put at eighty-five to ninety 
per cent. of the power of the engine, eighty- 
five being the minimum. Now, anyone at 
all acquainted with such matters knows 
that a loss of eighty-five per cent. in the 
power developed by a steam engine in get- 
ting that power to the work to be done, 
not only represents very extreme conditions, 
but generally poor engineering. And when 
this argument is advanced to prove that it 
is better to use fifty electric motors in a 
building, driven from a central station per- 
haps two miles away, because the loss of 
power will be less than with an engine in 
the building, the verdict is likely to be that 
those who use this argument are dishonest 
or ignorant. There isno way to discredit 
any mechanical arrangement more effective- 
ly than to make gross misstatements about 
something that competes with it. The elec- 
tric motor should be introduced on-its mer- 
its, then it is likely to succeed. 

at ~o- 2 


The assumption that every patent issued 
for something that does not prove financial- 
ly successful represents sheer waste. of 
money and effort is erroneous. In many in- 
stances a mechanic does his first persistent 
mechanical thinking in the direction of 
something that he patents, and though he 
may get no return in dollars and cents for 
his efforts, the start he gets in the direction 
of using his brains to some purpose may 
pay the cost many times over. While our 
advice would be not to spend money in 
patenting things that will not bring a money 
return, we still believe that the work of do- 
ing this is often valuable in an educational 
sense, and if a man does make the mistake 
of paying for a patent for his ideas that will 
not sell, he has often got a good return for 
his money. To do the inventing and then 
stop short of paying for the patent, would, 
of course, be better. 
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It should be noticed with satisfaction that 
the technical press is very generally ham- 
mering away at the subject of boiler ex- 
showing that in nearly every 
instance they might have been prevented by 
reasonable care. Constant dropping wears 
the stone ; constant hammering will eventu- 
ally tell in the way of waking up boiler 
owners to a sense of their responsibilities. 
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The railroad systems of the United States 
are of immense advantage in the way of de- 
veloping the country. This is no argument 
why they should be allowed to dominate 
things with which they have no connection, 
but it is an 
abuse of them. 


rcument against senseless 











Condition and Prospects of the 
Machinery Business. 





LETTERS FROM PROMINENT ESTABLISHMENTS TO 


rHE ** AMERICAN MACHINIST.” 


Manufac- 
Incandescent 


Fhe Waterhouse Electric and 
turing Company (Arc 


Lighting Apparatus), Hartford, Conn., write 


and 


us: 

A well-lighted factory increases produc- 
tion, and the electric light is in demand. 

The success of the Waterhouse system of 
arc and incandescent lighting is remarkable. 
It has competed succes-fully with the best 
systems, and the following factory and mill 
plants are among those installed : 


Weybossett Mulls, Providence, R. I; 
Whitin Macnine Company, Whitinsville, 
Mass.; Siater Cotton Company and E. 


Jenckes Manufacturing Company, Pawtuck- 
et, R. L.; Forest Fiber Company, Berlin 
Falls, N. H.; Billings & Spencer Compa- 
ny, Hartford, Conn.; Jarecki Manufacturing 
Company, Erie, Pa.; Caurch & Co., Brook 
lyn, N. Y.; E. R. Carhuff, Newark, N. J.; 


Cobbs, Mitchell & Co., Cadillac, Micn.; 
Oval Wood Dish Company, Mancelona, 
Mich.; R. & H. Simons Silk Mills, Union 


Hill, N. J.; Warder, 
Springfield, Onio. 

We are having such a demand for our 
apparatus that we have doubled our capaci- 
ty. While we are furnishing all size plants, 
we are also making dynamos for four are 
lights and up, which will interest the small 
shops, and these plants are now running 
and giving satisfaction Our regulator is 
applied to the dynamo in a very simple way, 
and nas such control that the safety of the 
apparatus is assured. The cost to operate 
an are light of our system is much less than 
two cents per hour per light. 


3ushnell & Glessner, 





The Laidlaw & Dunn Company (Pumps, 
Tobacco Machinery, Pipe and Fittings), 
Cincinnati, Ohio, write us : 

We are pleased to state that our business 
has been very good during the year, and has 
increased right along toward the end of it, 
and our prospects for next year are indeed 
very flattering. We have increased our 
tools twice during this last year, very 
largely, and are now putting in some heavy 
tools for large work in hand. There has 
been no change, of late, in the price of la- 
bor, but raw material is gradually increasing 
in price, which is always a great benefit to 
trade. 


Brehmer Bros. (Engineers and Machin- 
ists), Philadelphia, Pa., write us: 

We can say that the past year was exceed- 
ingly good with us; we have been overrun 
with orders. We would also say that, on 
account of the impending dissolution of 
yartnership heretofore existing between 
lugo Brehmer and Hugo Bilgram, the 
business will be conducted, after the first of 
January, by Hugo Bilgram in his name. 


Darling, Brown & Sharpe (Machinists' 
Tools), Providence, R. L., write us: 

Our business during the past year has 
shown a considerable increase over that of 
1886. But few new tools have been added 
to our lists, as the demand for those already 
advertised has kept us fully occupied. The 
demand for accurate tools is constantly in- 
creasing, and it is our intention always tobe 
prepared to meet it. 


The American Twist Drill Company (Me- 
chanics’ Knitting Machines), 
Laconia, N. H., write us: 

Our business has been good during the 
year, and prospects for 1888 look very en- 
couraging. We shall add new tools to in- 
crease facilities for the prompt filling of 
orders. 


Tools and 


The Joseph Dixon Crucible Co. (Cruci- 
bles, Graphite Paints, Pencils and Lubri- 
cants), Jersey City, write us: 

We have had a greater volume of busi- 
ness in all our lines during the year 1887 
than in any previous year. The profits of 
the business, however, will not be so large 
as in some previous years of smaller sales, 
owing to cut prices on almost everything. 
During the year 1887 we have enlarged our 
works by one brick building, 25x100, three 
stories. We have added one new steam 
boiler to our steam plant, and have changed 
our steam heating system so that we heat 
our buildings with exhaust steam. 

For 1888 we dare not predict. The mess- 
age of President Cleveland,advising a serious 
reduction in the tariff as against the aboli- 
tion of burdensome internal revenue taxes 
and his insinuation of dishonesty onthe part 
of manufacturers, who struggle to get fair 
profits on their goods, throws a dark shadow 
over the future, and how it will come out, 
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The Pratt & Whitney Co. (Machinists’ 
Tools), Hartford, Conn., write us: 

The number of employes of the Pratt & 
Whitney Co. increased during 1887 from 
five hundred to seven hundred, and_ the 
latter are now at work on full time. Dur- 
ing the year one hundred and fifty Gardner 
machine guns were made and shipped to 
the Itahan Government, and work begun 
on Hotchkiss ordnance, for U. S. navy. 
The aggregate value of shipments was 
850,000. A four-story and basement store- 
house of brick with stone trimmings, begun 
in September, has been nearly finisoed, and 
will give nearly as much floor surface as 
the main factory, for patterns and finished 
machinery. 

The Hill Automatic Grain Weigher busi- 
ness has gained surely, and our contidence 
that the apparatus is reliable obtains with 
allwhotryit. Prices for labor have changed 
very little for twelve months, but lathes, 
drills, screw machines, combination lathe 
chucks, machine screws and pipe taps are 
now selling at greater discount from list 
than at any time past. 


Hill, Clarke & Co. (Machinery), Boston, 
Mass., write us: 

Our business for the year ’87 has been 
very satisfactory, and we think in volume 
about 50 per cent. more than last year. 

We do not think that machine shops are 
enlarging to any great extent, simply add- 
ing what machinery is absolutely neces- 
sary. 

We have a very large lot of unfilled orders 
on our books, and some whicn will not be 
filled for six or eight months yet, owing to 
the great amount of work in the shops. 

Prices have not changed materially, being 
about the same as at the first of the year. 


P. Blaisdell & Co. (Drill Presses), 
cester, Mass., write us: 


Wor- 


Onr business is very good indeed, much 
better than last vear at this time; are hav- 
ing a large number of inquiries, and are 
making sales about as fast as we can make 
the machinery. Have increased our force 
and put in new machinery during the past 
year. The outlook for the coming year is 
good. 

Wages are higher than last year; stock is 
also higher. Prices for machinists’ tools rule 
very low. 


The Universal Radial Drill Co. (Universal 
and Radial Drilling Machinery), Cincinnati, 
Ohio, write us: 
We have had a satisfactory year’s busi- 
ness, having produced more machines (and 
we believe better ones) than during any 
previous year, and at no time in the past 
year bave we been even with our orders. 
We are now settled in new quarters, with 
greatly increased plant and facilities, and 
can readily care for larger business. 
We have experienced no trouble with 
labor nor have rates of wages changed ; 
cost of material practically same as a year 
ago. 

The Cleveland Twist Drill Co. (Drills, 
Reamers, etc.), Cleveland, Ohio, write us : 


We have run our factory full time and 
full handed the whole year; something we 
have not done before for several years. 
We have added considerably to our plant 
during the year and are building additional 
machinery now. Have sold off some of 
our old machines to make room for those of 
new design now building. Prices have re- 
mained firm, and we have had all we 
could possibly do to fill orders promptly. 
Collections are just a little slow in the 
Western States, but elsewhere are good. 
We have had very few bad accounts, and 
are congratulating ourselves on having had 
a good year, and on the prospects of one to 
come, 


Pedrick & Ayer (Special Tools for Rail- 
way Repair Shops), Philadelphia, Pa., write 
us: 

Our business during the past year has 
been very prosp-rous. We pave added to 
our plant one 14”, one 16’ and one 20” 
lathe, one shaper, one heavy universal mill- 
ing machine, one steam hammer, one com- 
bined drilling and boring machine, and new 
machine tools for our pattern shop. We 
have a full foree of skilled mechanics em- 
poyed; these have been increased by ten 
men over last year. We have added to our 
list of specialties a heavy universal milling 
machine, with patented attachments; a 
cylinder boring and facing machine ; an 
apparatus for heating, setting and removing 
tires; a patent portable key-seating ma- 
chine; an adjustable shrinkage gauge; a 
patent boiler scale cutter, and several other 
smaller specialties. Our general business of 
repairing engines, reboring cylinders in 
place, has been and is very brisk. We have 
about all we can properly attend to during 





no one at this date is able to predict. 


the holidays. We have purchased 
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ground with two fronts, 40 feet each, on 
Hamilton and Buttonwood streets, with a 
depth of 160 feet. This lot is half a square 
below us, and it is our intention to erect 
thereon a shop suitable to our business, 
equipped and fitted out with the latest im- 
provements that can be obtained for all re- 
quirements in our line of trade. Judging 
from our inquiry book, business for 1888 
will be very good indeed. 


The Wainwright Manufacturing Company 
(Corrugated Tubes, Feed Water Heaters, 
etc.), Boston, Mass., write us: 

The year ’87 has been most encouraging 
to us, and ’88 promises very favorably. On 
October 26th ult. we reorganized our com- 
pany under very favorable circumstances. 
We have recently been obliged to enlarge 
our works and have added a number of first- 
class tools, and will increase our force to 100 
men at an early date, with the probability 
that a further increase will be necessary 
during the coming year. Our books show 
an increase over ’86, in sales of heaters, of 
40 per cent., and acorresponding gain in 
output of corrugated tubing, expansion 
joints, radiators, etc. We have a large list 
of orders ahead, among them being a num- 
ber for heaters and expansion joints for large 
and important steam plants. We note an 
increasing demand for our manufactures 
abroad, and have no fault to tind with the 
outlook. 


E. P. Bullard (Bridgeport Machine Tool 
Works), New York, writes us: 

In regard to the results of the past year, 
we can state that we are very well pleased. 

We moved ip April last from our old store 
at 14 Dey street, where we had been for 
eleven years, to the present one, 72 Warren 
street and 62 College place. Notwithstand- 
ing this necessary interruption to our busi- 
ness, we have sold more machinery in the past 
year than we have since the boom, and if 
we were getting the same rate of prices 
we received then, we think the amount of 
our sales would be beyond our best year. 

Our new store being larger and better 
adapted to our business, enables us to carry 
a larger line of stock for immediate de- 
liveries. 

Our Brown & Sharpe Manufacturing Co. 
agency, we being exclusive selling agents 
for them in this section, has been very 
satisfactory. Wecarry a line of samples of 
their machines in stock. 

Our Bridgeport machine tool works, 
located at Bridgeport, Conn., has been kept 
busy with an average of 115 employes. 
Mr. Bullard now resides at Bridgeport, and 
gives this his special attention, the result 
of which has been a larger output than 
ever before. 

We have added some to our plant, both 
in regular tools and special fixtures, etc., 
for the cheapening of cost of production. 
We have developed and brought out several 
new tools, for which we have had ready 
sale. 

We trust that the business of the next 
year will be as satisfactory, and hope that 
Congress will not meddle with the tariff, 
and thus prevent it. 


William Tod & Co. (Founders, Machinists 
and Engine Builders), Youngstown, Ohio, 
write us: 


Our business the past year has taxed our 
capacity to its utmost, principally on our 
Porter-Hamilton engines and Hamilton 
blowing engines. 

For the past two months there has been 
a little falling off in orders, but at present 
we have a very brisk inquiry, and we be 
lieve there is little doubt of full shops the 
coming year. 

We have made no very marked enlarge- 
ment of our facilities at any one time, but are 
constantly adding tools and appliances of 
various kinds. 

Have expended about #15,000 in this way 
during the past vear and a half. 


The P. H. & F. M. Roots Co. (Rotary 
Blowers), Connersville, Ind., write us: 

The volume of business done by us dur 
ing the last year has been very satisfactory ; 
indeed, it has been satisfactory enough to 
prompt us to improve and add to our works 
to such an ex'ent that ourcapacity bas been 
doubled. The improvements consist of an 
entirely new foundry with every modern 
improvement, new offices and drafting 
rooms, and a very large addition to our 
machine shops, and from 5,000 to #10,- 
000 worth of new and improved ma- 
chinery. Our facilities for turning off work 
will be doubled and far better than ever 
before. We have been behind with orders 
all the year, having had a strong demand 
for blowers and a specially good trade with 
our new style gas exhauster. We now 
have orders on our books that will keep 
us busy until spring, but with our increased 





facilities we will be able to take care of all 


u lot of |! orders that require prompt shipment. 


January 7, 1888 


(Machinery and Tools), Providence, R. I., 
write us: 


@ Our sales show a considerable increase 
over 1886. The works have run ten hours 
per day throughout the year, and 55 ma- 
chine tools have been added. On the first 
of January 621 hands were employed, and 
there are at this writing 732. The increased 
production has been in several lines, nota- 
bly in ** Universal Milling Machines,” which 
for the past two years we have made with 
special tools and in lots of 100 at a time, 
thereby securing great perfection at a mod- 
erate cost, and enabling us to sell them at 
prices to defy competition when the quality 
of work and number of attachments are 
considered. During this year we have 
erected another fireproof brick building 
four stories high, which contains over one 
acre of floor space. This will be used as 
may be required by the increase of any 
branch of our business. Tne number of 
inquiries and orders received during the 
past two months seems to indicate a pros- 
perous business for the coming year. 


Nicholson & Waterman (Machinery and 
Tools), Providence, R. I., write us: 

It is difficult to formulate any statement. 
During the past nine months we have placed 
upon the market a new lathe designed and 
built to wear for generations, under the 
ordinary every-day usage which such a 
tool must receive, without having either its 
accuracy or scope affected. 

We have commenced the manufacture of 
a line of bolt and nut machinery which 
thus far gives us much encouragement for 
the future. The first two machines for 
milling and for turning bolts you have 
already made special mention of and we 
are now building our first lot, all of which 
are sold. The unusual accuracy with which 
work can be done, and at a reduction in 
cost, makes this machinery especially at- 
tractive. 

We are also building, under contracts, 
trucks and fittings for electric street trucks 
to be used in Woonsocket, R. I., Allegheny 
City, Penn., and Fulton street, New York. 

As a whole, the outlook for the coming 
year is very encouraging. 


The Newark Machine Tool Works, East 


Newark, N. J., write us: 

Weare very well satisfied with the results 
of our efforts during the past year. We 
have sold large lathes, slotters pulley ma- 
chines, horizontal, drilling and boring ma- 
chines, and various special tools. In work 
of this class trade must be fairly conquered 
by those who start under a new name; but, 
since Jast May we have secured a most 
gratifying lot of orders, and as all our work 
has given the most complete satisfaction, we 
have no fear for a good year in ’88. We 
have a good supply of work for next year on 
our books. 


The New Haven Manufacturing Co. (Ma- 
chinists’ Tools), New Haven, Conn., write 
us: 

Our business for the year now closing has 
been quite satisfactory. We have had 
plenty of work, and at present find no lack 
of orders, and, so far as we can see, the 
outlook is favorable. 


The Hoggson & Pettis Manufacturing Co. 
(Lathe Chucks, Dies, Stamps, etc.), New 
Haven, Conn., write us: 

Our business during the year ’87 has been 
quite satisfactory, our books showing con- 
siderable increase over that of last year, 
and especially in our chuck department. 

We are adding steadily to our working 
force, and with the space devoted to the 
manufacture of our type-writer, and the 
contracts for special machines we have on 
hand, which will occupy considerable room, 
our once commodious factory will be pretty 
well filled, and the outlook for 1888 is very 
bright. 

Wages remain as usual, while the cost of 
material has advanced somewhat. 


The Mason Regulator Company, Boston 
Mass., write us: 

A comparison of the business done by us 
in 1887 with that of 1886 would be hardly a 
criterion, since last year we put upon the 
market a reducing valve which immediately 
exceeded in sales our expectations. The 
business in other goods exceeds, this year, 
that of 1886 by a small percentage. Taken 
asa whole, our business will show an in- 
crease of 100 per cent. or more—due almost 
entirely to the adoption, by some of the 
leading railroads and car-heating compa- 
nies, of a reducing valve de-igned especially 
for this purpose. On the latter article it will 
probably take us at least two months to fill 
the orders which we now have on hand, to 
say nothing of some large orders promised 





us by railroads. As to new machinery, we 
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ordered some recently, but others seem as 
busy as ourselves, and itis not yet delivered. 
We shall probably order some more before 
long. Our prices remain the same, although 
if the copper boom continues we may be 
obliged to raise thein. 


D. Frisbie & Co. (Elevators, Clutches, 
Engines, etc.), New York, write us: 

Our business has been very uniform for 
the past year; have been comfortably busy 
most of the time; for past two months have 
been very busy on large orders for clutch 
pulleys for electric light plants. We have 
had to run full force fourteen hours a day to 
get out contract by January first. We are 
putting in the shafting and clutch pulleys 
tor the Utica Electric Light Company, Utica, 
N. Y., engineered by Geo. H. Reynolds, 44 
Wall street, and is one of the best layouts 
we have been connected with. We have 
done about 25 per cent. more business this 
year tnan last, and the outlook is good for 
the future. 


Schleicher, Schumm & Co. (Engineers 
and Builders of the “Otto” Gas Engine), 
Philadelphia, Pa., write us: 

We enjoyed a marked increase of business 
during the year, especially for the larger 
engines. We are now offering the ‘‘Otto” 
up to 40 horse.power, and supply gas com- 
panies with power for electric ligating of 
such industrial establishments as use our 
gas. We have contract on hand for com- 
bination of engines and pumps for sewage 
service in E] Paso, Texas, and expect a de- 
cided increase in our sales to gas companies 
and municipalities in the nearfuture. The 
demand for smaller engines continues as 
brisk as heretofore. 

The Stearns Maaufacturing Co. (Saw Mill 
Machinery, Engines and _ Boilers), 
Penn., write us: 


We have to report, during the past year, 
a very busy season. We are sorry to say, 
however, that the prices do not appear to 
improve with the volume of business pre- 
sented. Customers, ho vever, who are will- 
ing to pay for an extra class of work are 
more numerous, and the outluok for business 
next year is certainly as favorable as it was 
a twelvemonth ago. We have, this season, 
purchased about six acres of ground, and 
purpose, within the next six months, to 
remove our entire establishment to a loca- 
tion assuring greater convenience in the 
matter of shipping facilities. We have al- 
ready erected and occupied our boiler shop, 
80 x 200 feet, which, so far, we consider a 
model of its kind, having 17 feet rolls, two 
72 inch riveters, overhead cranes and stock 
bins, together with the advantage of railway 
tracks entering the building. Our smith 
shop, 50 x 147 feet, is already under roof. 
The foundations for the main machine shop, 
80 x 800 feet, two stories higb, are com- 
pleted, and the foundry, 60 x 200, well un 
der way. It is needless to say that the 
designs of these shops embody all of the 
improved facilities for handling work that 
we have been able to gather from experi- 


Erie, 


ence, obs-rvation, and the use of your 
valuable columns. There are no changes, 


to speak of, in the rates of labor in this 
community, although piece work, accom- 
panied by careful inspection, is making 
some headway among us. In the matter 
of boilers, steel may be said to have en- 
tirely supplanted iron. We note, also, 
an increased demand for the use of 
cast-steel in many parts of our produc- 
tions, more especially in those machines 
where the motive power is manual labor 

the object being to lighten the parts, and, at 
the same time, increase the strength, and 
tnere is no doubt that, were the price 
brought down to a more reasonable figure, 
it would be used to a very much greater 
extent in the bard worked saw mill ma- 
chinery. We trust that our next annual 
report of progress will be from our new 
machine shop, where we will be glad to see 
you and all others of our esteemed friends. 


Cooke & Co. (Machinery and Supplies), 
New York, write us: 

We are pleased to report, as a result of 
the year’s work, a large increase in the vol- 
ume of business over preceding years, but 
regret that we cannot make an equally sat- 
isfactory report in the matter of prices, 
which have been very close. One of our 
troubles, this year, has been to get goods to 
fill our orders. On some of our specialties 
especially the stub ends for connecting rods, 
whicn we sell to engine builders all over the 
country—we have been very much behind 
our orders. Taking it altogether, we con- 
sider that the past year’s business has been 
a very healthy one, and that the prospects 
are good. 


The 8S. Ashton Hand Manufacturing Co. 
Machinery and 
Pa., write us : 

We have little to report in regard to busi- 


Tools), Toughkenamon, 
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Nearly the entire year has been spent in re- | 
designing our 14-inch engine lathes, and in 
devising and making special 
which to manufacture them. 
While we have made some stock during 
the year, we have not got any advertising 
matter out, nor attempted to market any of 
the new product. When we get ready to 
open the ball you will probably hear some- 
thing drop. 


tools with | 


Warner & Swasey (Machine Tools and 
Special Machinery), Cleveland, Ohio, write 
us: 


The volume of our business for 1887 has 
been much larger than any previous year, 
and has necessitated the addition of new ma- 
chinery, which enables us to keep a force 
fully 25 per cent. larger than we employed 
one year ago. 

The great demand for our brass-working 
tools has led us to improve our methods of 
manufacture, so that we are now making 
some of them in lots of 50 at a time and 
with the parts interchangeable to a large 
degree. We have increased our list of 
brass-working tools by adding two sizes of 
‘* Universal Monitors,” and also two sizes of 
‘‘Forming Lathes” for shaping irregular 
forms such as gauge cocks, air cocks, bib 
handles, ete. 

The outlook for the new year seems 
very bright, and we think there is reason to 
expect a continued and increasing prosperity 
fur our country. The AMERICAN MACHINIST 
still holds its place with our workmen, and 
we enclose a list of thirty subscribers for 
1888. 


The Harrison Safety Boiler Works, Ger- 
mantown Junction, Philadelphia, Penna., 
write us: 


Our business has been increasing stead- 
ily for some years. Last year we in- 
creased our plant, doubled our capacity, and 
cannot yet keep anead of orders. We have 
made some radical changes in the construc- 
lion of our steam generator, and we believe 
the Wharton-Harrison form of boiler the 
best we have ever made, containing all the 
best features of the old form and some new 
ones of decided value. 

Besides our large mill trade, our steam 
generators are being highly appreciated for 
all steam heating, the efficient heating sur- 
face, combined with the safety element, 
making them particularly desirable for the 
purpose 

Neither raw materials nor labor have varied 
much in price, nor have selling prices made 
any marked gain, but business has been 
steady and rushing, and we suppose smail 
profits must be expected in these days of 
great competition. 

Our business in Cochrane Feed Water 
Heater and Purifier, which was compara- 
tively new when mentioned a year ago, has 
been good, and the heaters are giving satis 
faction in many cases. 


The Kensington Engine Works, Limited 
(Engineers and Machinists), Philadelphia, 
Pa., write us: 

During the year just closing we have been 
more than busy, even with our increased 
facilities. The total sales will exceed by 
one-third those of 1886, which we felt was 
a good year for us. 

‘We have declined a number of orders 
because we could not meet the prices 
tendered by others without lowering the 
standard of work we have been doing. Our 
engine sales have increased, and what has 
been very gratifying is that many of our 
orders were from those who have had the 
Buckeye in use and tested its many ad- 
vantages. 

Our feed water heater department has 
been materially extended to meet the de- 
mands for the Kensington heater, which we 
are furnishing in three types: return tubu- 
lar, straignt-through tubular and horizontal 
tubular. 

While orders have fallen off in the last 
sixty days, yet we have more than suflicient 
to keep us fully occupied, with a fair pros- 
pect ahead. 





Williams, White & Co. (Forming and 
Forging Machines, ete.), Moline, Ill., write 
us: 

We have had avery good year’s business. 
We might have done more if the shops had 
been larger, and are now full of orders, and 
more offering than we can get out promptly. 
The outlook is for a full year’s business, and 
still we must confess that we can see that 
much work has come indirectly through the 
railway construction of the past year, and if 
that ceases. as it now seems to bid fair to do, 
the demand for work will be greatly lessened. 
But there is no letting up yet, that we can 
see. We are seriously thinking of building 
another shop the coming spring, and would 





ness or the prospects for the coming year. 
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keep up, but we have seen the mischief of | 
too great expansion in more than one case, 
and teel rather conservative. 

» Especially has the demand for our form- 
ing and forging machine, ** The Bull- 
dozer,” and also for the line of forging 
machines that we manufacture—drop press- 
es, hammers, etc.—been active. 


The Buckeye Engine Co., Salem, Ohio, 
write us: 

Naturally we are glad to be able to say to 
you that the year now drawing toa close 
has been a remarkably successful one with 
this company. The demand for Buckeye 
engines of all kinds and for a great variety 
of purposes has been steady throughout the 
year, and taxed our capacity to the utmost 
to supply. Our whole force has been em 

ployeu ten hours each working day, and so 
much overtime in addition as they were 
physically capable of enduring, so that we 
uave made more engines and greater aggre- 
gate horse-power than in any previous year 
of our history. 

We have to note a slight advance in wages 
during the year, but withimproved methods 
it does not appear that our engines cost us 
any more than previously, nor have we 
been able to get any better prices than 
heretofore. 

We see no reason why our business for 
the coming year may not be as good as the 
past, since inquiries by mail are as numer- 
ous and promising for the future as they 
were & year ago. 

‘he disturbing influence of a congres- 
sional session, which promises a revision of 
the tariff in the direction of free trade, is a 
factor in the question of the future outlook 
for business that cannot be estimated, and is 
always to be deplored. 

We think that, with this exception, pros 
pects for business in general are very flatter- 
ing. 

The Skinner Engine Co. (Engines and 
Boilers), Erie, Pa., write us : 

Our business for this year has been con- 
siderably larger than for ’86: necessitating 
our purchasing additional machinery to 
handle same. 

We look for an even better business next 
year if the tariff is not disturbed. 


Several letters stand over, to appear in our 
next issue, 
ossen ae > cane 
Steam Engine Governors. 


In discussing Mr. Ball’s paper on An Im. 
proved Form of Shaft Governor, read at the 
Philadelphia meeting of Mechanical Engi- 
neers, W. C. Kerr brought out some _perti- 
nent points in regard to steam engine regu- 
lation. Mr. Kerr said: 

The question brought up by Mr. Denton 
is in the line of what I intended tosay. He 
asks why ordinary governors cannot be 
made to give the regulation desired, and 
why these various supposed perfect forms 
do not the regulation which 
ought. 

I think the principal reason has scarcely 


give they 


been mentioned in this discussion. It is 
friction. About one-half of all bad regula- 


tion is due to governor fricticn Everyone 
in the engine business knows that weights, 
springs and lever arms can be so propor- 
tioned that when the governor is in a proper 
state of lubrication, it regulates in a thor- 
oughly satisfactory manner, and the same 
governor, when not properly oiled, gives 
poor regulation ; also, that no chang ng of 
leverages, springs, elc., or the addition of 
extra parts, will bring a poorly lubricated 
governor into condition for satisfactory reg- 
ulation. : 

Some forms of governors have their fric- 
tion greatly diminished by excellent con- 
structive features, and others by superior 
lubrication. I do not know what governor 
Professor Thurston referred to in his paper, 
as I was not present, but it is probably Pro- 
fessor Sweet's, as he made some experiments 
with the straight line engine. I happen to 
know something of the action of this gov- 
ernor, having worked on it in its earliest 
days, when friction was excessive, and 
when various plans were experimented with 
to improve it. They all failed, but when the 
friction was taken out of it by the excellent 
construction now used, it needed no dash- 
pots, supplemental springs or other con- 
trivances. 

The most important question to ask in 





whether the engine is light or loaded, said 
variation being measured in revolutions per 
minute. This variation can be made small 
or large, at the discretion of the manufact- 
urer, and one or two per cent. variation is 
considered sufticiently close on engines used 
for ordinary manufactories. Second, avery 
small acceleration for an instant following 
a change of load, and where the most deli- 
cate regulation is required, this instantane- 
ous acceleration is of much greater conse- 
than the difference 
between light and loaded. 

In work requiring very delicate regula- 
tion, the injury is done during the period 


quence in revolutions 


of this acceleration, and the period is the 
time between the change of load and the 
starting of the governor to move, and is 
proportional to the friction. It is therefore 
plainly evident that devices which are added 
to the governor, which act only after the 
governor has started to move, cannot in any 
way affect the acceleration of the engine 
We 
therefore cannot look to auxiliary devices 


during the period above mentioned. 


as a means of preventing the most serious 
consequences of bad regulation, and while 
they may be ingenious and mathematically 
correct, their operation is too late to obviate 
the difficulties which they are designed to 
remove. 

Further than this, the addition of various 
devices usually increases the friction, and 
thereby may become even harmful where 
Under 
such circumstances it is quite possible for a 
governor regulating within two per cent. to 
have its regulation reduced to one per cent., 


very close regulation is desired. 


when the regulation is measured in revolu- 
tions per minute, and at the same time the 
acceleration of said governor is found to be 
many per cent. greater than before the aux- 
lliary devices were applied, and in such 
delicate adjustment of speed as is necessary 
for incandescent lighting, it is possible to 
thus produce a very injurious action on the 
lamps. 

I believe that if more attention were paid 
to exactly what good regulation consists of, 
there would be less attention paid to devis- 
ing appliances whose operation must be 
subsequent to the starting of the governor, 
and more attention paid to relieving the 
governor of the resistances which tend to 
prevent its starting from rest. 


—— emo 
The Benevolent Society of the F. and P. 
M. Kailroad Shops, 


We from Herman W. 
Grobe, treasurer of the Benevolent Society 
of the F. and P. M. Shops, at East Saginaw, 
Mich., an account of the working of that 
society, which may be of general interest. 
In explanation of the rules, a copy of which 
Mr. Grobe sends us, it may be said that the 
society is managed by a committee of six, 
one from each department of the works. 
The manager in each department collects 


have received 


50 cents per month from each member in 
his department, and turns it over to the 


secretary of the society. He also receives 


applications for membership, and _ visits 


those that are sick. Each member pays 50 
cents per month, although provision is made 


for assessing the members, should it be nec- 


essary. Rule XVII is as follows: ‘* Mem- 
bers on sick list shall receive $5 per week 
for thirteen weeks, *3 per week for the 


next thirteen weeks, and $2 per week for 
the next twenty-six weeks.” 

Rule XVIILis: ‘* Funeral benefits shall 
be paid as follows : 
a member’s wife, 

#10, 


Upon the death of a 
$20; a 


child is 


member, #30 ; 


member's child, when the 
under fourteeen years and over three days 
old.” 

In this society provision is made for divid- 
ing the surplus funds amongst the members 
each year. So far it has found that 
there was quite a sum to be divided. Thus, 
in 1884 the dividend to each member was 
such as to make the actual cost to him only 
75 cents. This year it is not expected that 
the dividend will be more than about $1.50. 


been 





connection with governors 4s, what kind of 





if we were sure that trade would 


do so 


first, a reasonably small variation in speed, 


regulation do we want’ and the answer is, | 


| If there were no dividend it seems a small 
sum for the possible benefits to be received, 
‘and for the pleasure of helping others. 








Modern Locomotive Construction. 
By J. G. A. MEver. 
FIFTY-FIFTH PAPER. 

Proportions of Driving Aale Bores.—In de- 

signing a locomotive driving box we must 

sight of the fact that all the 
weight which is placed upon it must be sup- 
ported by the upper part of the axle journal. 

Indeed, herein lies a great 


not lose 


difference be- 
tween a locomotive driving box and an 
ordinary pillow block similar to those used 
in many stationary engines. In the former 
the pressure is against the upper part of the 
box, and consequently the oil which is fed 
through the oil holes in the top of the box 
will be aided to flow away from the ele- 


Vig. 344 








that locomotive axle journals are more liable | 
to become hot than the main journals of | 
stationary engines. 
possible hot axle journals, we must propor- | 
tion them in a manner which will allow | 
upon them a comparatively low pressure | 
per square inch. The pressure on any | 
journal is estimated by the pressure per | 
square inch on its projected area. By the 
projected area of a journal is meant the 
area of a rectangle whose length and breadth 
are respectively equal to the length and di- 
ameter of the journal. For further explana- 
tion see forty-seventh paper and Fig. 262. 


The pressure on an axle due to the weight 


|classes of locomotives. 
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From the foregoing it will be seen that, in 
order to design the driving box, we must 


driving axle journals will have to support. 


The weight on the driving axle journals | 


for new locomotives can generally be esti- 


|mated only approximately, because the de- 


sign is not sufficiently advanced to obtain 
the exact weights of the different parts of 


|the engine and running gear; yet experi- | 


ence will enable us to estimate this weight 
close enough for all practical purposes. In 
the fifth paper, tables will be found which 
give the weights on drivers for the various 
Table 5 contains 
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| weight on the drivers for a locomotive of 
| this size to be 47,665 pounds. One-fourth of 


To prevent as much as | first determine the total weight which the | this weight will be the estimated sum of the 


| weights of the parts supported directly by the 
47,665 


track. 4 «= 35,749 


Hence, 47,665 


pounds, which is the total weight supported 
. 

35,749 
4 
8,937 pounds supported by each driving 
|axle journal; or we may say that the 
| pressure on the projected area of the jour- 
| nal is 8,937 pounds; and since the pressure 
| per square inch is to be about 160 pounds, 
| and not exceed 175 pounds, we must pro- 


by all the driving axle journals; and 


of the engine is not the only pressure which | the weights on drivers for eight-wheeled | portion the diameter and length of the 


the axle journal has to resist; it has also to 
resist a pressure due to the load which the | 


hig. 315 Fig. 347 
1 

















passenger engines, to which we_ shall 


refer in this paper. 


Fig. 318 
| 





Now, in order to de- |! 


journal accordingly. By the term “length 
of journal” we mean that length which is 
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ments of contact. In the ordinary pillow 
block the pressure is against its lower part, 
and if the pressure is not sufticiently intense 
to force out the unguent from between the 
surfaces, the oil will be aided to some ex- 
tent to flow towards the elements of con- 
tact. 

It must also be remembered that the verti- 
cal pressure on a locomotive axle journal is 
almost constant, which in nowise will assist 
in the lubrication of the journal. In pillow 
blocks of stationary engines, although the 
pressure is generally towards the bottom of 
the block, it will shift a little from one side 
of the pillow block to the other as the piston 
changes the direction of its motion, and 
thereby assist in the lubrication of the jour- 
nal. 

These considerations lead us to conclude 





engine has to haul. The latter pressure is 
not a constant quantity, but the ratio be- 
tween the pressure due to the weight of the 
engine, and that due to the maximum load 
is about the same in all engines; and there- 
fore, for the sake of simplicity, we may leave 
the pressure due toload out of the question, 
and proportion the journal according to the 
pressure due to the weight of the engine. 

Close observation and experience in 
modern locomotive construction lead us to 
believe that a pressure of about 160 and not 
over 175 pounds per square inch, due to the 
weight of the engine on the projected area 
of an axle journal, agrees with best modern 
practice and may be adopted; the former 
figure, namely, 160 pounds per square inch, 
should be preferred; it will give the best 
results. 


termine the weight which the driving axle 
journals in eight-wheeled passenger engines 
will have to support, we must subtract the 
sum of the weights of the wheel centers, tires, 
axles, side rod, etc., in fact, the weight of all 
pieces which are supported directly by the 
track, from the total weight on drivers given 
in Table5 ; one-fourth of the remainder will 
be the weight on each journal. 

If the design of the engine is not sufticient- 
ly advanced to obtain the accurate weights 
of the driving wheels, axles, side rods, ete., 
we can generally estimate the sum of these 
weights by assuming them to be from } to } 
of the total weight on the drivers. Thus, 
let it be required to find the weight on the 
driving axle journals for an eight-wheeled 
passenger engine having cylinders 16 inches 
in diameter. In Table 5 we find the total 


| equal to the width A (Fig. 316) of the driv- 

ing box, and neglecting the short length of 
journal required for the play between the 
axle box and hub of driving wheel. 

When the driving axle is made large 
enough to prevent heating, and, to fulfil] 
conditions peculiar to the locomotive, also 
properly fitted into the hub of the wheel, we 
have generally an axle strong enough to re- 
sist all the forces which may act upon it, 
and therefore in determining the diameter 
and length of journal we may throw out of 
consideration the strength of an axle. 

One of the conditions peculiar to the loco- 
motive, and to which a driving axle must 
conform, is the width A of 


the axle box 
(Fig. 316), which is short when compared 
with the lengths of pillow blocks in station- 
This width A of the 


ary or marine engine. 











de 
di 
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axle box is limited by the distance between 
the cylinders and also by the gauge of the 
track ; 
fore if we make the axle box too wide, and 
since the center of the width of frame and 
the center of axle box should coincide, or 
very nearly so, we must either move the 
frames closer together to a corresponding 
amount, and thus be compelled to reduce 
the width of the fire box, which is decidedly 
an objectionable feature, or we must in- 
crease the distance between the cylinders, 
which is another objectionable feature. 

The width A of the axle box should only 
be sufficient to allow for the proper thick- 
ness of the flanges on the box and wedges 
to give these the requisite strength. 

Figs. 314 and up to 341 represent driving 
boxes suitable for the pedestals shown in 
Figs. 271 up to 279 (forty-ninth paper) and 
are designed for eight-wheeled passenger 
locomotives of various sizes, including those 
having cylinders 10 inches in diameter, and 
up to 18 inches in diameter. The given di- 
mensions of these boxes with the 
average modern locomotive practice. From 
these illustrations we can readily obtain the 
width of the boxes, and all the main dimen- 
sions. The part shown in section at the 
right hand side of all the plans of the boxes, 
such as Figs. 316, 319, 322, etc., and marked 
W in some of them, represent a section of 
the long wedge; the distance between the 
flanges of the wedges is the thickness of the 
frame, and this distance subtracted from the 
distance between the flanges of the boxes, 
and divided. by two, will give the thickness 
of each flange on the wedge. 

Having established the width of the driv- 
ing boxes, the diameter of the journal is 
easily obtained by the following rule : 

Rute 388.—Divide the pressure due to the 
weight on the projected area of the journay 
by 160; the product will be the number of 
square inches in the projected area; divide 
this quotient by the width A (Fig. 316) in 
inches of the driving box ; the quotient will 
be the diameter of the journal in inches. 

Ex. 69.—What should be the diameter of 
a driving axle journal for an eight-wheeled 
passenger engine having cylinders 16 inches 
in diameter ? 

We have already seen in the forepart of 
this paper that the total pressure on the pro- 
jected area of one driving axle journal for 
this and size of engine is &,937 
pounds. In Fig. 322 we find that the width 
of box should be 8 inches. Hence to find 
the diameter we have, according to Rule 38, 


agree 


class 


8,937 segs : 
sy = 59.8, which is the number of square 
160 
. . . 55.8 
inches in the projected area, and —g 6.97 


inches = diameter of the journal. If we 
make the diameter of this axle equal to that 
given in Fig. 320, namely 6} inches, the 
pressure per square inch on the projected 
area will be 165.5 pounds, providing our 
estimated weight of wheels, tires, axles, etc., 
is exactly correct. . 

Ex. 70. 
axle suitable for an eight-wheeled passenger 


Find the diameter of a driving 


engine whose cylinders are 12 inches in 
diameter. 

In Table 5 we tind the total weight on the 
drivers to be 29,700 pounds. Allowing } of 
the total weight on the the 
mechanism whose weight is not supported 

29,700 
by the journals, we have 29,700 = 


drivers for 


23,760 pounds pressure on all the four jour- 
23,760 


nals and 4 = 5,940 pounds pressure on 


the projected area of each journal. Again, 


5,940 


160 37.12 square inches in each pro- 
) 

jected area. In Fig. 334 we find that for a 
passenger locomotive with cylinders 12 


inches in diameter, the width of the driving 
box should be 6? inches, and consequent- 
ly the diameter of the journal should be 
37.12 
6.75 
with those given in the illustrations 

From the foregoing it will be seen that in 
determining the dimensions of a locomotive 


5.49inches. These dimensions agree 


driving axle journal, we have followed the 
law of simple proportionality of friction to 











| J. M. Rankine says: 
the latter is established, and there- | 
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In relation to this law, Prof. W. 
‘The law of simple 
proportion:lity of friction to pressure is only 
true for dry surfaces, when the pressure is 
not sufticiently intense to indent or grind the 
surfaces; and for greased surfaces, when 
the pressure is not sufticiently intense to force 
out the unguent from between the surfaces 
where it is held by capillary attraction. If 
the proper limit of intensity of pressure be 
exceeded, the friction increases more rapid- 
ly tban in the simple ratio of the pressure. 
That limit diminishes as the velocity of rub- 
bing increases, according to some law not 
yet exactly determined. The following are 
some of its values, deduced from experi- 
ence: 


pressure. 


RAILWAY CARRIAGE AXLES. 


Limit of pressure 
per square inch. 


Velocity of rubbing sur-) 

face, 1 foot per second) 
24 feet per second ............... 
se a RNG resis sD esbiv eae 

The limit of the pressure on journals 
given by Prof. Rankine is exceeded on the 
journals proportioned by the foregoing rules, 
and such as are used in modern locomotives, 
yet these journals are giving good results, 
and seem to be suitable for the purpose in- 
tended. But if the average speed of the 
present locomotive is to be increased, so 
that the velocity of the circumference of the 
journal exceeds 9 feet per second, thelengths 
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is a great carbuncle around the arm that 
looks worse than a wrought-iron patch, and 
has to be counterbalanced. 

When the cope is rammed up and lifted 
off, the pulley is hoisted from the bed and 
set on pieces of pig iron or small weights 
anda light fire built around the rim and 
arms, in much the same manner as a black- 
smith at the crossroads heats a wagon tire 
to shrink it on. It is not required to heat 
the pulley red—just enough to have it ex- 
pand well and all over alike before putting 
it back on the bed to burnin. It is barely 
possible to mend work of this kind without 
heating the casting, but the chances are, if 
the casting is not ruined there will be 
another crack to mend. If the arm has 
been drilled whether gated in the edge at C 
or on top, the sand does not have to be cut 
away; if the iron is as hot as it ought to be 
it will soon cut_into the arm. We rarely 
use over 200 pounds of fluid metal for a job 
of this kind. 

If the pulley to be mended is so smallas 
not to admit of the reservoir D being made 
between the arms iron can be con- 
ducted under the rim to a pig bedon the 
outside. If a part of the arm is entirely 
gone, no matter how long a piece, if it will 
pay to mend a pulley, get out awooden arm, 
fit it in, and use a cope long enough to cover 
it and both cast ends of the arm, put a gate 
at each end of the break and a flow-off at the 
center. If the break is 
short, the iron poured 
from one ladle into a basin 
cut in the cope will sup- 
ply both gates, but if the 
break is long it is best to 
use two ladles to cut into 
both ends at the 
time. 


the 


same 
Fig 4 represents burn- 
tooth on a_ bevel 
wheel. It is squared up 
x little on the floor, and 
the cope #H rammed up 
on a good part of the rim, 
and the sand teeth dressed 
off a little, to allow for 
expansion ; the rest of the 
work is treated in the 
same manner as the pul- 
ley. The iron 
over the incline 
into the rim. 


ing a 


running 
soon cuts 


ting a tooth on a 
gear. 


spur 
The casting is laid 
on a plate, 


| Figs. 5 and 6 show put- 


and an im- 





Fig. 3 


Mending Broken Castings 


of these journals may also have to be in- 

creased, so as to reduce the pressure per 

square inch to considerable less than 160 

pounds, even if we are compelled to in- 

crease the distance between the cylinders. 
ae 


Mending Broken Castings. 


By Ropert E. Masters. 


Figs. 1, 2 and 3 illustrate 
cracked arm in a 9 foot pulley. The arm is 
the crack all 
Any iron between the drilled 


drilled through at the way 
across as at A. 
holes is cut out with a chisel to give clear 
The pulley is 


It is not nec- 


passage for the fluid metal. 
laid on the floor and staked. 
essary to ram up more of the inside than is 
required for a bearing for a small cope to 
cover the break and room enough for the 
pig bed asin Fig. 1. Heap sand will do to 
fill up with, except right at the break. A 
parting is made around the arm, the same us 
when moulding a pulley, the cope put on, 
staked to its place and rammed up with the 
gate setas at BB. Some might prefer to 
put the gate at C, 
which is Just as well if 
drilled. Others, when 

arm, do not drill it, but set 

sand 


opposite the flow-off, 

the 
mending a cracked | 
the gate at C 
vroove in the in the ‘cope 
and drag around the crack, to allow the 
metal to flow over and under to cut it out 


arm has been 


and cuta 


solid, and when the work is completed there 


Pig. 6 


| filled with green sand 
| top of the rim, to support a cope witha gate 
directly over the break. 


mending a| 


provised core box, made 
of boards braced as at /’ 
F, is rammed full of core 
sand. The inside of the 
rim opposite this core is 
flush with the 


‘The wheel can be 
heated while the core is drying, and both 
be ready by the time the regular heat is 
being taken off, as Mr. F. H. Treacy states 
in his article, May 7, 1887. This method is 
better and more economical than to dove- 
taila tooth in. A hole made with a gate at 
the bottom of the corewhen ramming it up, 
lor a groove filled in after it is dried, is an 
escape for the metal. We never chip the 
ragged part of the break at the base of the 
tooth, but let the fluid iron cut it away. 

Two or more teeth can be burned in on 
this plan, or even part of a rim, by taking 
the impression on a sound part of the wheel 
/and moving the broken part around to that 
| point after the gear is heated and ready to 
pour. To put in a piece of rim the gear 
ought to be heated very hot and gated the 
| same as when part of a pulley armis broken 
out, 

As this is the beginning of my fifth year 
as contributor to the AMERICAN Macuinist, 
and as it is also the time of year to tell fairy 
stories, I guess I will relate an 
occurrence which sounds a great deal like 
the that 


have to 


stories of big castings some 


| moulders are always putting up with their 


the but which 


never seem able to do 


mouths when on street, 


many of that class 


| successfully when in the foundry. 
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Edward Ricketts, an experienced moulder 
in the Tredegar foundries, made a 
pinion weighing 


(solid) 
2,400 pounds, with bear- 
ings on each end 12” diameter by 12” long, 
fora sink head. He put a common water 
pail on the end of the upper bearing, 
rammed up around it and drew it out; the 
lower neck of the pinion was bedded in the 
floor, the body of the pinion in the cheek, 
which was skin-dried, and the upper bear 
ing and sink head in the cope; the flask 
was of wood. After pouring the pinion and 
letting it stand until he thought it was set, 
he dug around the head some and _ started 
to lift the off, for fear if he left the 
flask around it it would burnup. On hoist 

ing a little on the c »pe the pinion seemed to 
be coming up with it, and looking between 
the cope and the cheek he found the casting 


cope 


had pulled apart at the bottom of the upper 
bearing next to the body of the pinion. 
The iron was dripping out of the bottom of 
He had no idea he could save 
it, but, in a fit of desperation, he brushed 
the joint off and lowered the cope on again, 
and took a sledge and pounded well on top 
of the sink head. When shook out the next 
morning the casting seemed to be firmly 


the bearing. 


united, and showed no sign of the break 
except a seam something like a ** cold shut.” 
After it had resisted a number of blows from 
a sledge hammer it was sent into the ma 
chine shop and finished up, then put into 
service in the rolling mills, and no com 
plaint was ever made concerning it. I can 
vouch for the truth of this singular occur 
rence, with it will 
wishing all a happy New Year. 


and close this series, 


LETTERS FROM PRACTICAL MEN, 
The Revolving Indicator, 
Editor American Machinist: 
that the article in your 
issue of December 24th, entitled, **‘ The Re- 
volving Indicator,” is likely to introduce 


It seems to me 


confused ideas, and ought not to be allowed 
to pass without criticism. 

It is important that the oftice of the indi- 
cator, both in its extent and its limitations, 
understood. The indi- 
cator is designed to represent graphically 


should be clearly 


the pressure per unit of area that is exerted, 
through the medium of any fluid; either 
gaseous or liquid, elastic or non-elastic, on 
the opposite sides of a piston, at every point 
of its stroke, to produce and to resist its 
motion. This is its single proper use. When 
it has represented these opposing forces 
correctly its function is performed. 

The diagram gives us information on two 
widely different subjects. The first is the 
distribution of pressure, the sufliciency of 


areas, and the functioning of valves. The 
second is the force exerted. On the latter 
subject we obtain our knowledge by com 


putation on the basis of the diagram. 

In the case of steam engines, the piston 
motion is commonly communicated to the 
the 


conne°ting-rod and crank. 


revolving shaft through medium of a 

It is possible, of course, to so apply the 
indicator in these cases that equal spaces on 
the length of the diagram shall represent 
equal ares of the revolution of the crank, 
referred to, 
instead of equal distances of piston travel. 


as recommended in the article 


Such a diagram would, by the way, have 
an outline very different from the one given 
in the article. It would, however, be of no 


use, except for exhibiting the relation be- 


tween the piston and crank movements. 
The number of questions it would not an- 
swer is so great, that no one would ever 
take such diagrams, except for the above 
purpose, and then he would need a diagram 
the cylinder, in the 
comparison. Butsuchadiagram canalways 


from order to make 
be plotted from the cylinder diagram in a 
few minutes. 

What we really need to know with respect 
to the crank is the rotative effect produced, 
or the proportion of the steam pressure at 
every point that is applied to the crank tan 
gentially. This is found by a simple com 
putation, which is made as readily from the 
diagram representing the stroke of the pis- 











ton as from one representing the revolution 
of the crank. 

Mr. Richards has evidently been a keen 
observer of the inaccuracies in indicator 
diagrams, and their causes, and for one I 
wish he would employ his vigorous pen in 
making them better understood and more 
generally avoided. 

Cas. T. Porrer. 
Straddle Milling. 
Yditor American Machinist : 

[ read with great interest Mr. John J. 
Grant’s paper on ‘‘ The Milling Machine as 
a Substitute for the Planer in Machine Con- 
struction,” 
same. 

I think Mr. Grant’s method of milling 
those pieces of cast iron can be very much 
the planers beaten ‘out 


and also your comments on the 


improved, and 
of sight.” Instead of milling them with a 
plain spiral cutter, why not straddle mill 
them, and finish two sides at a time and 
with one cut, instead of one side at a time 
and two cuts to each side? which I infer is 
the way the pieces 16’ long by 135” by 1” 
were milled. 

I once had a number of pieces 37x3’’x12” 
long to mull (cast-iron), and proceeded as 
follows: I had two milling machines, and 
one apprentice boy in charge of same. We 
held the pieces, two at a time, in the vise of 
one milling machine and milled off one side 
of each. In the second machine he held 
them in a fixture and straddle milled them 
When finished they did not vary 
a¢on Of an inch. A _ short after I 
milled a second lot and omitted the first 
milling, with spiral cutter, and got good 
enough results—within ,,%,5- The cost of 
milling was less than one-fourth of what. it 
formerly cost to plane them. K. 


to size. 
time 


[Of course straddle milling is always to 
be employed when the circumstances are 
such as to admit of its use, and of course 
Mr. Grant fully appreciates that fact. But 
straddle milling hasits limitations, and for 
milling such pieces as are under discussion, 
and which must be straight as well as ac- 

" curately sized, it is not usually found to be 
satisfactory, on account of the springing of 
the pieces while being milled. And of 
course all work of that kind, which must 
have practically straight and true surfaces, 
must have more than one cut taken over it, 
no matter how the metal may be removed, 
because one of the chief causes of spring- 
ing in such pieces is with the pieces them- 
selves. | 


Experiments with Steel. 
Editor American Machinist : 

In your description of the experiments 
made by Mr. Coflin before the Society of 
Mechanical Philadelphia, 
where he joined two pieces of tool steel by 


Engineers, at 


the aid of a Bunsen burner, you say that 
Mr. Coflin ‘‘cut a small steel bar in two 
pieces, heated the ends to a red heat by 
means of a Bunsen burner and pressed them 
together with a pair of tongs.” As sucha 
process must result in failure, I take the 
liberty to state the case as 1 saw Mr. Coftin 
present it. A piece of bardened tool steel, 
perhaps {” or ,°;’ square andabout 14’ long, 
slightly nicked midway between the two 
ends, was broken at the nicked part; the 
two. parts were quickly adjusted to each 
other where the fracture occurred, put under 
pressure in a pair of tongs and then heated 
to a bright red with the result stated. 

I do not think that this experiment illus- 
trates any action which may take place be- 
tween the crystals of steel at a hardening 
temperature ; it simply shows the common 
quality of matter to adhere to corresponding 
matter when the conditions are made favor- 
able. If Mr. Coffin had allowed a film of 
oxide to form before clamping the two 
broken ends, or had there been a less per- 
fect contact than such as is formed by break- 
ing hardened tool 
would certainly have 
Coffin has shown is this ; 


steel, his experiment 
failed. What Mr. 


whentwo surfaces 
of tool steel perfectly matching each other, 
free from oxidation and from all foreign 
matter, are heated under pressure to a red 
heat, they will stick together, or come into 





| produced on finished surfaces of soft steel 


| heated them under pressure of the most 
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molecular contact more or less perfectly, 
according to the care taken to have the sur- 
faces perfect and free from foreign matter. 
During the experiment, Mr. Coffin re- 
marked that sometimes the action of the 
gas flame interfered with the success of the 
experiment, and because of this he wrapped 
platinum foil around the parts to be joined 
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roadside. Both were forward axles, and 
there was only a small portion of the center 
of each that held at the time of dropping 
off, the outsides of the break having rubbed 
together until they were smooth. They 
were both cast-steel of a well-known make. 
One had run about twelve years, most of 
the time on heavy freight work, and the other 
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LocomMoTivE Drivina AXLEs. 


during the heating process. To me this 
clearly shows that even when the surfaces 
are well matched and under great pressure, 
oxidation is liable to take place. This, I 
think, is well illustrated by the margin sur- 
faces of the specimens shown. The frosted 
appearance spoken of may be, and often is, 


which are in close contact and under pres- 
sure. I have put together many thousands 
of broken pieces of hardened tool steel, and 
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Fig. 2. 


DEVICE FOR TURNING CRANK-—PIns. 


favorable kind, but I have seldom seen them 
free from oxide over the whole of the con- 
tact surfaces. Those of the pieces which 
showed the least oxide invariably offered the 
greatest resistance to separation; this re- 
sistance, however, has never been so great as 
that shown by Mr. Coffin’s specimen, on ac- 
count of the heat applied not being so 
great as it was required to draw them 
to a blue temper only. 

Incidentally, I would mention that 
the practice of putting hardened steel 
under pressure during the process of 
drawing the temper, can only be suc- 
cessful when the pressure is applied 
before heating and continued during 
the application of heat. There is a 
critical temperature at which—during 
the process of drawing the temper, 
and before the color comes to any per- 


ceptible degree—hardened tool steel 


about five years on heavy passenger work. 


I believe that if the middle part of those | 


axles had been cut down to the dotted lines 
in the sketch, and the shoulders at A been 


round instead of square, those axles would | 


have been running now, but there is evi- 
dently a difference of opinion, as they were 
replaced with more of the same kind, which, 
by the way. are put into all sizes of engines | 
from 14’’x22’ cylinder and 44” boiler to 
163’’x24”’ cylinder and 50” boiler. 

E. W. Comstock. 


























Device for Turning Crank-Pins, 
Editor American Machinist : 


I send you by mail to-day blue-print 
sketch of device for turning pin in center | 
crank engine shafts. 

As the experience of every workman has 
demonstrated that it is a very difficult mat- 
ter to obtain a true crank-pin and avoid | 
springing of shaft with ordinary centers, | 
this will, perhaps, be found of value to 
manufacturers building that class of engine. 

Fig. 1 represents centers on shaft with 
sectional view at one end. They are made 
of cast-iron with hardened centers (, fitted 
in carefully, so that all strain comes on 
center line of crank-pin, one side being cut 


i 








will yield permanently to pressure, 
and thus permit the errors due to hard- 
ening to be corrected. At this critical 
temperature—which may perbaps have 
arange of several degrees 
cular structure of the steel is so 
changed that almost all internal strains 
disappear, and the strength of the 
steel is greatly increased. 
T. R. ALMonp. 


the mole- 


Locomotive Driving Axles, 
Editor American Machinist : 


I took considerable interest in the 


R > b 


Fig. ? 











letters of different master mechanics 1 


that you published early in the year 
regarding the use of (they did not 
write anything the abuse of 
steel for driving 


about 
axles. I 
two that have been taken 
out of engines with 16x24’ cylinder, 48” 
boiler, here within three weeks. 


locomotive 
enclose sketch of 


Each of 
them broke at the end of the wheel fit 
marked A, and the wheels were left by the 





SPIRAL SPRINGS. 


hollow to admit of weight to counterbalance 
crank of different weight. 

The crank is grasped firmly by bell por- 
tion, thereby causing strain to fall on center 
of crank-pin and avoiding the possibility of 


springing the crank at the neck. These 
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centers are readily adjusted, consequently 
much time is saved. 

To use them, slip the centers on the shaft 
and swing the whole on the lathe centers; 
bring the shaft parallel with surface gauge 
from lathe carriage, tighten up the set 
screws won shaft; then adjust the crank-pin 
with set serew >. When turning a lot of 
cranks, in taking off use only set screws a 
and 4 on one side of bell face of crank. 
Each succeeding one will be a duplicate of 
the first. 

Fig. 2 represents end view of centers as 
fastened on shaft on wrist pin. They can 
also be made with taper sleeves, slotted and 
threaded, so that long ends of shaft can be 
turned first, and injury to shaft by set screw 
be avoided while turning pin. 

These centers were gotten up by me, and 
there is no patent on them. They have 
been given a fair trial and found superior 
to‘any we have yet used. 

M. J. TRESOH, 
Foreman of Central Iron Works, Bradford, 
Pa. 


Formulas for Spiral Springs. 


| Hditor American Machinist : 


In reference to Mr. Mackintosh’s inquiry 
in the AmertcaAN Macpinist of December 
10th, I would say that my experience with 
spiral springs is not very extensive, but 
enough so to make it of valuc, and Iam glad 
to be able to contribute in any degree to the 
general knowledge onthis subject. Aspiral 
spring, when loaded, is in the same condi- 
tion as a straight piece of steel fixed at one 
end and twisted by turning a lever or 
wrench attached to the free end. To make 
it clear that this must be so, I have, in Fig. 
1, shown a piece of bent steel, fixed at B in 
a horizontal position, and a weight applied 
at A. The stress produced by the weight 4 
at any point, for instance at ¢, can be found 
by drawing a tangent to c, and from A a 
perpendicular to the tangent, as shown. 
The line ) will then represent the twisting 
stress and # the bending stress at the point 
c. That is to say, the steel will be twisted 


| as well as bent, and the twisting moment is 
/equal to the weight A multiplied into the 
Be é 

| distance J, and the bending 


moment is 
equal to the weight multiplied into the 
distance H. When the curve becomes a 
circle, with center at A, there will be no 
bending moment; all the stress will be 
torsional and every part of the circle will be 
subjected to a twisting moment equal to the 
weight multiplied into the radius of the 
circle. 

Now, a spiral spring may be considered 
asa series of concentric rings, and every 
particle of the spring will, therefore, be sub- 
jected toa twisting moment equal to the load 
multiplied into the radius or half the mean 
diameter, with the exception of that part 
which is not a true circle, and which gener- 
ally may be left out of consideration or 
treated as part of a circle. 

We will now take a straight piece of steel, 
clamp one end and keep the other end in a 
bearing so that it cannot move sideways; 
then screw a lever to the free end and apply 
a force P to this, as shown in Figs. 2 and 38. 
If the distance of P? from the center of the 
rod is R, then every part of the rod will 
be subjected to a twisting stress whose mo- 
ment is P multiplied into R; and this rod 
will therefore be in exactly the same con- 
dition as a spiral spring with a mean diam- 
eter of 2 2, under a load P ; and if the rod 
be wound into a spiral spring of that diame- 
ter the deflection caused by a load P will be 
equal to the length of the curve a }, which 
is the deflection of the straight rod measured 
on a radius &. 

On this base itis a pretty easy matter to 
compute a formula for the deflection and 
carrying capacity of spiral springs. The 
formula for the deflection must always con- 
tain the fourth power of the diameter of the 
steel and the third power of the diameter cf 
the coil, and Mr. Mackintosh’s formula can, 
therefore, not be generally useful, although 
it may, for certain proportions, give fairly 
good results. 

The mathematically correct formulas for 
the carrying capacity of spiral springs are : 
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yq3 

W = .883 Sd for round steel, 

and W=.471 5 for square steel, 
0 


and for the deflection of one single coil : 


> 3 
KF 8 I : D, for round steel, 
Ed4 
; va J) 
and F = 4.712 20" for square steel. 
HK d+ 


Where W = carrying capacity, in pounds. 
S = greatest tensile strength per sq. 
inch of material. 


d = diameter of steel. 

D,, = mean diameter of coil. 

r deflection. 

H = torsional modulus of elasticity. 
P = any load or pressure on the 

spring, in pounds. 
All measurements in inches. 
I have now come to Mr. Mackintosh’s 


question, What are the values of Sand H? 

Last winter I saw the record of a test of 
spiral springs made by a spring maker in 
Pittsburgh. There were two sizes: 54” out- 
side diameter of 1’’ round steel, and 3” out- 
side diameter of 3’ round steel. By the use 
of my formulas I found the greatest tensile 
stress to which these springs were subjected 
to be 124,000 and 126,000 pounds per square 
inch of material and from this I concluded 
that S = 60,000 would give a safe carrying 
capacity and S = 120,000 would not be too 
high a factor for the ultimate capacity. 

I found the modulus of elasticity to be 
14,400,000 for the big spring, and 12,060,000 
for the smaller one, but these figures are not 
reliable, for I did not measure the springs 
inyself, nor am I quite sure that I had the 
exact number of coils. The big spring had 
only about three coils between the two end 
coils which were flattened, and should not be 
counted, and a little mistake in the count- 
ing of the coils would therefore give quite a 


different result. Afterwards I had some 
springs made myself of {’’ and .°,”’ round 


steel. In calculating these springs I used a 
modulus of elasticity of 12,000,000, and I 
struck a very good average, as will be 
seen from the following. The first spring 
I had made was of }” round steel, 2%’’ out- 
side diameter, with nine flat ends 
not counted. The calculated deflection of 
this spring was .2666 inches per coil, or 
2.3994 inches for nine coils by a load of 100 
pounds. The actual deflection was 2} inches 
which gives a modulus of elasticity of 11,- 
520,000. If the steel had been 
instead of .25 inches, or if the diameter had 
been 2.715 inches instead of 2.75, the deflec- 
tion would have been exactly as calculated. 
A little difference in thickness of the steel 
makes considerable difference in the amount 
of deflection. 


coils, 


.258 inches 


The next spring was 33”’ outside diameter 
of ,*, inch round steel, and had ten coils. The 
calculated 207 inch for one 


coil or 2.07 inches for 10 coils. 


deflection was 
The actual 
deflection was 2’, which gives a modulus of 
elasticity of 12,047,000. 

The next spring was 23” outside diameter, 
of 7," round steel, 18 coils; calculated de- 
flection .0864 inch for one coil, or 1.555 inches 
for eighteencoils. The actual deflection was 
14’, which gives a modulus of elasticity of 


12,300,000. Besides these springs I had one 
made of ,',’’ round steel and 3” diameter, 
which came as near the calculated deflec- 


tion as the rest of them. 

I have no experience with heavier springs, 
the modulus of 
elasticity is the same for all sizes of steel. 


so I do not know whether 


The smaller sizes have been rolled more 
than the larger sizes, which might have 


some influence, but | would be slow to ac- 
cept that theory. It is more probable that 
there will be some difference in the elasticity 
of rolled drawn If springs of 


different sizes of steel which bad been tested 


and steel. 
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formula based on pure mathematics is the 
best one, for if it gives good results for two 
different sizes it will give equally good re- 
sults for the intermediate sizes, which is not 
the case with empirical formulas. I have 
no reason to believe that an empirical form- 
ula should be needed for springs. 

J. Bearrur. 


Keeping Engines in Line. 
EHditor American Machinist: 
There are many engines running, the belts 
of which are short for the speed. The belt 
must be kept taut, and, among other evils, 
the tendency is to pull the engine shaft out 
of line. Having charge of an engine work- 
ing under such conditions, I had to be very 
sure the shaft was square with the cylinder. 
1 thought of this plan, which may be of ser- 
vice to others: After ‘ining up the engine, 
and knowing the shaft was square, I put a 
center punch mark on the bed at a point 
directly opposite the rim of the pulley. 
Then I took a piece of 3,’’ wire, bent one 
end to a right angle and filed to fit punch 
mark. Then placing the pointed end in 
punch mark, I fitted the other end to just 
touch the edge of the rim of the pulley. 
Then I marked the place on the pulley, and 
thus I had a guage by which I could detect 
the slightest pulling out of line. But two 
things must be assumed; the pulley or fly- 
wheel must remain fast to shaft, and the 
gauge must be used at one place only on 
the wheel; also the side motion of the shaft 
should be taken up in one direction, as to- 
wards the engine. 
T. T. PARKER. 

te 

Engineering gives an account of a new 
steamship just completed for the North 
German Lloyds called the Lahn, intended 
to ply between Bremen and New York. 

The vessel is of steel, 448 ft. by 49 ft. by 
36 ft. 6in. The engines are of a new type, 
this being the first vessel into which they 
have been introduced. 

The engines have five cylinders, working 
upon Two of the cylinders 
are high pressure, 32} inches diameter, there 
is one intermediate 68 inches diameter and 
two low pressure 85 inches diameter. The 
stroke is 6 feet. 

Steam is supplied by six double-ended 


three cranks. 


boilers of steel, and designed to carry a 
pressure of 150 pounds. 

On the trial the engines developed 9,500 
attained was 
ranking her 
Atlantic ser 


horse-power, and the speed 
19.46 knots per thus 
third among the vessels in the 
vice in point of speed. 


hour, 


De Lesseps—-‘t Yes, we are still working 
on the Panama canal and have got hopes. 
By the way,you have the advantage of me.” 
American Tourist—‘‘ My name is Keely.” 
‘“Ah! The Keely who is inventing a new 
motor?” 
‘The same.” 
‘‘ How fortunate we have met. When my 
canal is completed I will use your motors to 


—Omaha World. 


” 


run our towboats. 





2: 

The falling through the air of an immense 
stone at Amsterdam, N. Y., which fact was 
duly chronicled by the daily press, as was 
the fact 
were found in the stone, afforded oppor- 
But 
was found that the stone fell from 
a wagon, the ardor of those who were build 


also that traces of various metals 


for considerable speculation. 
it 


tunity 
when 


ing upon the phenomenon was materially 
abated. 


lie 
The 
enough to satisfy the people in the matter of 


authorities are not moving fast 


coast defense. 
be prepared for it 
for inventors in this direction. 


The way to avoid war is to 
There is yet opportunity 


ie 
Just at this time, when it is concluded in 





and found of equal elasticity could not be 
calculated by the same formula, then this 
would indicate that some empirical element 
had to be introduced in the formula; for 
instance, a constant bearing a simple pro- 
portion to the diameter of the steel. Whether 
this will be necessary remains to be seen. A 





|New York that the elevated roads do not 


| afford rapid transit, Chicago is moving to 
| establish such roads for that purpose. 

la 
| 


Investigations have been made, showing 


lthat a day of fog in London costs the citi- 
; 


| zens about $38,400 in extra gas consumed. 
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Steam Engine Pistons, 


By. Wan. J. WILLIAMs. 


Probably no part of a steam engine is 
more unsatisfactory than the piston. In al- 
most any other part the design would not 
be subjected to such adverse criticism. It 
seems to be a fair target for firing arrows of 
animadversion against. 
seem to be to make and keep a steam tight 
joint, and notwithstanding all the different 
devices thus far brought to notice, there seems 
to bea void not yet filled. It is said of Mr. 
Watt, that toobtain a steam-tight piston was 
one of his chief difficulties. To what straits he 
must have been put when the idea suggested 


Simple as it may 


itself to him of using leather as a packing. 


The greater number of pistons are adjusta- ‘ 


ble: that is, the rings are capable of being 
sprung or forced against the whole circum- 
ference (or at least that is the intention) of 
the walls of the cylinder by some device. 
But to do so necessitates two distinct opera- 
It 
cannot be said, first attain one object and 


tions, each of them equally important. 


then accomplish the second, for they are 
setting out the rings and 
keeping the piston head central. To keep 
the same tension on all parts of the rings is 


done together 


a thing easier said than done, sometimes, 
for usually the piston head does not want to 
stay central. When it is uninfluenced by 
the device employed for setting out the 
packing, the head is either to the right or 
left of the center of the cylinder. 
not confined to horizontal engines ; 


This is 
the same 
thing occurs in a vertical cylinder, and dur 
ing the operation of setting out the rings the 
piston head persists in retaining its original 
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STEAM ENGINE PISTONS 
position. But it is foreed central in the act 


of setting out the rings, and when the job is 
finished, on striking the springs or trying 
the wedges, some will sound as solid as an 
anvil, whilst others indicate anything but 
solidity or equality of tension, and it is not 
always certain just what has been done. In 
reference to the tendency of the piston head, 
when free from restraint, not to assume a 
central position, it has been a matter of dis- 
cussion as to whether it is the proper thing 
to do, to compel it to do so, the negative 
that, 


rest 


reasoning wherever 
to the 
allowed to so remain during the 


side a piston 


head inclines in 
should be 


setting out of the packing, and that its as 


cylinder, it 


sumed position shows that it is in line with 
its 
nath in a parallel line with the walls of the 


connections, and will move through its 


cylinder, while, if forced to take another 


position, it would not move in a straight 


line. To prove their faith in this reasoning, 
the 


treated, will,as to condition, compare favor- 


they practice it, and cylinders thus 
ably with any others. 

If the question was asked of a large ma 
jority of persons, supposed to be acquainted 
with the subject, Which would be the largest 
diameter of a steam cylinder that had done 
service for some definite period of time? 
the answer would be, its vertical diameter ; 
yot there are well authenticated cases where 
the transverse diameter has been the largest. 
Various theories have been presented for 
the causes of the usual wear of cylinders, 
but they seem to be clouded with considera- 





ble doubt. 
for years, with no perceptible wear in any 
direction make them untrue. If one 
true, why not all? The 
answer may be relegated to the company of 


Some cylinders have been used 


to 


cylinder wears 


a multitude of other questions that have 
satisfactorily To 
account for the cause why a cylinder should 
wear, so that its transverse diameter islarger 
than its vertical, looks a good deal like an 
impossibility. A theory will be advanced 
for the cause, and may be made to do until 
a better one is offered. 

To return to the piston head, which, when 
in a state of rest, is not central with center 
of bore of cylinder, but is made central in 


never been answered. 


the course of setting out the packing rings, 
considerable more tension is required of the 
springs or other devices on the side of the 
which 


cylinder towards the piston head 


would remain if it were allowed to do so. 
This extra 
cylinder 
of the 

cylinder 


force is felt on one side of the 
consequently that portion 
of the 
is subjected to a wear that the 
side not; the piston’s weight 
said to be held up at the sides. 
Under such conditions the cylinder would 
be apt to in the course of time, a 
larger transverse than vertical diameter. 

It is now about ninety years since the first 
metallic-packed piston was invented, and 
they keep on being invented yet, requiring 
the manipulation for their 
adjustment, doing two things at once, where, 


only : 
circumference the bore of 
opposite is 
may be 


show, 


same general 


if only one were done ata time, the opera- 
tion would be simplified, and would, in all 


probability, be much better done. The 
enclosed sketch is the result of some 
thought on the subject. Possibly it 
is not an original thought; it may also 
be said of it, that the means to set out 
the rings would make it of too un- 
yielding structure for a steam piston—not 


more so than some that could be mentioned 

or that it might do if a cylinder could be 
bored parallel. Well, if this cannot be 
done yet, it is high time it could be; espe- 
cially such length of cylinders as is now the 
order of the day. In the old way of build- 
ing a piston the follower was not fitted to 
grip the rings and help hold them to their 
position, but was supposed to be so fitted 
that a steam-tight joint existed between the 
follower, also piston head and rings, so as 
to allow the rings to be compressed in 
wardly in case there was any part of the 
cylinder smaller than another. It was quite 
a nice operation to so fit them, requiring a 
little finer work than is generally found 
any part of a steam The 
consequence of this kind of fitting, was 
that, from the very start, there was a con- 


about engine. 


stant abrasion going on between rings and 
followers, and after a while the outer rings 
for some distance back from where they 
were cut did not touch the cylinder at all, 
and even showed an appearance of being 
upset from want of support. Such pistons 
are not a success at all times, especially 
if they happen to be in a cylinder that has a 
cold end. J once saw an example of that 
kind. It all about being 
late that morning, and in his hurry to get 


came from 
started, the engineer did not do as was his 
custom, that is, warm up both ends of the 
cylinder. He just gave the engine a dash 
of steam and drove the piston part way 
through the cylinder, and there it stuck, and 
would neither advance nor recede. For- 
a person at hand of 


larger experience and a cooler head, and 


tunately there was 
time and patience, with a judicious use of 
steam applied to both sides of the piston, 
That 


part of the cylinder occupied by the piston 


finally got things into working shape 


was the critical point to get warmed up and 
expanded; this was done by heating each 
side of the piston in turn; the piston trans- 
ferring its heat to that part of the cylinder 
enclosing it, and finally heating it enough to 
expand it and let go, as it were, its grip of the 
The party who got into the trouble 
knew nothing of the cause, why he got 


piston. 
where he did; the party who relieved him 
of his predicament found it by general ap- 
pearances and a few questions as to what was 
done and what was not done that morning. 
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The Machinery Trade. 


We publish elsewhere in this issue letters 
from several representative manufacturers 
and dealers in machinery in different parts 
of the country, to which we invite the at- 
tention of those of our readers who are in- 
terested in the business prospects for 1888. 
They are far more valuable for this purpose 
than the opinion of any single individual, 
however carefully formed, because they voice 
the judgment in this matter of a number 
of men, who, so to speak, have their fingers 
on the pulse of those who buy and use ma- 
chinery. The expressions are those of men 
trained as far as possible to forecast the 
future probabilities in the machinery busi- 
ness of the country. 

It is pleasing to note that in nearly every 
instance the writers of these letters look for 
increased business in 1888. In a few in- 
stances fear is expressed that business may 
be endangered by adverse tariff legislation, 
but we trust and believe this fear is ground- 
less. Those who are to legislate upon this 
question are fresh from the people and know 
their views, and besides, they are, it must 
be assumed, interested first and foremost in 
the welfare of the whole country. We have 
faith in their wisdom to avoid any incon- 
siderate action that shall endanger our 
great and growing manufacturing interests. 
The fact that a fear exists in that direction 
will tend to make them all the more careful 
in dealing with what is always an exceed- 
ingly delicate question. 

We can see nothing whatever, in the way 
of the steady growth of the machine busi- 
ness so generally predicted by those who 
favor us with their views. This opinion is 
based mainly upon the reports of the vol- 
ume of business for 1887. It will be noticed 
that in nearly every instance it exceeded 
that of the year before. This is a simple 


statement of fact, and not a matter of 
opinion. It is plain that, assuming the 


business represented by the writers of these 
letters to be fairly representative, which we 
believe it to be, there was a steady and 
aealthy growth in the machinery trade dur- 
ing 1887. Unless something unforeseen oc- 
curs to check it, it is reasonably certain that 
this growth will continue during 1888. 


The cost of material and labor have un- 
dergone no noticeable change during the 


year. Prices of tools and machinery have 
not advanced. While these prices, we be 
lieve, are lower than they should be, there 
is in the way of compensation the fact that 
for those in need, it is an excellent time to 
buy. It within reason to believe that 
prices will be advanced during 1888. 

We congratulate all—manufacturers of 
machinery and mechanics working in that 
line of manufacture—upon the excellent 
prospects for the year before them. To-day 
they look better in every way than they did 
one year ago; next year at 
trust they will look better than to day. 


is 


this time we 


6 TR 


Machine vs. Hand Work, 

A deal is being said and written 
about the advantages of the employment of 
machinery in place of hand labor, which is 
entirely misunderstood by those who are 
not mechanics, or at least intimately famil- 
iar with mechanical operations. We 
stantly see such expressions as ‘‘ the substi- 
tution of the unerring accuracy and uniform 
and 
Now, such an 


great 


con- 


action of a machine, for the uncertain 
ever varying hand labor.” 
expression, while in one sense it is true 
enough, is, nevertheless, misleading to those 
not familiar with such matters. 

It not 
stances, that a machine will produce work 
of better quality or greater uniformity than 
can be produced by hand labor, and the 
machines are usually employed simply be- 
cause they will produce work of the quality 
and uniformity desired at a much less cost 
than would be the case if the grade of skilled 


is true, except in very rare in- 
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upon the skill of the filers, who were not 
the highest of skilled workmen. This pro- 
cess has been superseded by milling ma- 
chine, and other operations, by which the 
cost bas been reduced, the quality greatly 
improved, and greater uniformity secured. 
But the tools, milling cutters, gauges and 
other appliances, by which this result is se- 
cured, are made by the highest skilled labor, 
and if this grade of labor were employed 
upon the pieces themselves, they could be 
made of better quality and greater uniform- 
ity than it is possible to secure by machinery. 

When a new sewing machine, or a new 
gun, or any similar article is invented or 
designed, which is to be made in large 
numbers, it is the usual practice to first 
build a sample or model machine, which, 
when finished, is put to a practical test. 
When found to be entirely satisfactory it is 
taken apart,and the pieces which composed 
it used as samples, by which the gauges, 
jigs, templets and fixtures are made, by 
means of which the thousands are to be pro- 
duced. Now, for the building of this model 
machine the highest skilled labor is usually 
employed, and it is fully equal to, if not 
superior to, any which are afterwards pro- 
duced by machinery. And, moreover, the 
same labor could produce a duplicate of 
this machine, but it would cost, perbaps, 
a hundred times as much as those produced 
by machinery, and this is, after all, the real 
reason for the employment of machinery. 

So much has been said on this subject 
that many will hesitate to believe that there 
is scarcely anything produced by machinery 
which cannot be improved by skilled hand 
labor, if there are economic reasons for 
such improvement ; but, nevertheless, it is a 
fact. Take, for instance, the apparently 
simple matter of the production of a true 
flat surface upon a piece of cast-iron. It is 
well known among mechanics that the best* 
of such surfaces are produced by skilled 
hand labor, and all that the best machines 
can do is simply to rough out, or prepare 
the surface for the hand labor, by which it 
is perfected. 

There are plenty of machines which will 
produce holes in steel with a great degree 
of precision and uniformity, but far superior 
holes can be produced by hand lapping, and 
can be had by anyone who is able and will- 
ing to pay for the increased cost. 

Transits, theodolites, levels and other in- 
struments must depend for their accuracy 
upon the skill of the mechanic who makes 
them. It is safe to say that the degree of 
accuracy which is required upon such work 
will always require skilled hand labor, and 
can probably never be attained 
chinery. 

Much has been said on this subject in 
connection with the manufacture of watches, 
and the introduction of machinery has ac- 
complished wonders in this department of 
industry. But, notwithstanding all that has 
been done, if one wishes to procure the best 
watch which it is possible to produce, and 
is willing to pay for it, he must buy a watch 
which has been made, or, at least, perfected, 
by skilled hand labor. 

Up to a certain degree of precision and 
excellence, machinery is superior to hand 
labor, but usually only for economic reasons, 
and it is not true, as many seem to think, 
that the very highest degree of precision is 
obtained by machine operations. 


by ma- 


———_.@>e——___ 

We briefly referred, last week, to the for- 
mation of a society of foundry foremen, 
patterned somewhat after the Society of 
Mechanical Engineers. Theidea of forming 
such a society is an excellent one. There 
|is plenty of valuable work ahead of such a 
society, and it should receive encourage- 
ment from manufacturers and _ others. 
Foundry art has been sadly neglected, and 
| it is only within the past ten years, or less, 
|that foundry literature has been built up. 
| Building up this literature, and incidentally 
the fostering of the reading habit amongst 





hand labor required to produce equal results | moulders, is mainly due to a very few pro- 


were employed. Many of the parts of small 


machines, such as sewing machines, were 
formerly filed to shape and size, the quality 
of the work and its uniformity depending 





| gressive foundrymen, who have given their 
} ng : 

| ideas to the world through the technical 
|press. And during these ten years the 


| foundry has correspondingly increased in 
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importance, and the new society referred to 
will tend to still further elevate it. It is use- 
less to try to do the thinking required in a 
foundry in the office or somewhere else than 
right on the floor. The more foundrymen 
read and study, the more they excite emula- 
tion by societies of the kind referred to, the 
more they will advance the importance of 
the foundry as a factor in manufacturing. 
We wish the new society every success that 
hard, honest work may bring. 
cies ———— 

Some of the inventors evidently do not 
propose to give up the carstove. Several of 
them have invented and patented extinguish- 
ers in the shape of water tanks, which, 
when anything happens, drown out the fire 
in the stove. Some of them act automatic- 
ally, while others must be operated by pull- 
ing a cord, which is supposed to flood the 
stove and render it innocuous, so to speak. 

= ie 

We do not hear much in these times of 
perpetual motion, and the mechanic who in- 
dulges in ‘such a scheme gets rather merci- 
lessly derided. A knowledge of mechanics 
tends to establish the impossibility of geiting 
something for nothing. But there is little 
lack of men with money who will invest it 
in impossible schemes that are outside of 
all reason. These men are like the mechanic 
who believes in perpetual motion; they ex- 


pect to get something for nothing. 
las SUWERS. 

Under this head we propose to answer questions sen. 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invarr 
ubly be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
ion will be nubliahed 





ONS “ano, 








(1) In our answer to Question 529 
issue of Dec. 24, 1887, an error occurred. Where we 
say 300 revolutions we meant to say 206 revolutions. 


(2) G. A., Oil City, asks: Can you 
give me arule for the formation of gear teeth? If 
any such bave been published in the AMERICAN Ma- 
CHINIST please state What numbers. A.—We cannot 
give such a rule without an illustrative diagram. 
An article treating of this subject will be published 
in our columns before long. 


(3) D. E. F., Mobile, Ala., writes: 
Will you kindly inform me if metals can be analyzed. 
If so, where can it be done, and what will 
A —Metals can be analyzed. Take it toa chemist 
who makes this a specialty. As to the cost, that 
will depend on the standing in the profession of the 
chemist. If he is aman of renown he will charge 
more than those just entering the profession. 

(4) J. 8., Philadelphia, Pa., asks: 
What metal will expand and contract with 104° of 
heat Su as to raise a valve and keep the same heat ” 
A.—Your question is not plainly put. Zine will 
expand and contract the most under variations in 
temperature ; brass will expand and contract con- 
siderably more than iron. Perhaps brass will an- 
purpose. We cannot advise more defi 
nitely without knowing what you are trying to do 
and how you propose to do it. 


(5) J. N. B., Brantford, Ont., asks: 
What size should a boller be (locomotive type) for 
an engine 9” x 11/7, making 200 revolutions per min 
ute? What amount of grate surface should there be » 
A.—You do not give the steam pressure per square 
inch, but assuming the mean effective pressure to 
be 60 pounds per square inch, we would recommend, 
for natural draught, a grate surface of 18 to 
square feet : make the heating surface equal to 20 to 
30 times the grate surface. 


it cost ¥ 


swer your 


» 
20 


Kanuck, Toronto, Canada, asks. 
Will you please give me a receipt for making a good 
cement for fixing on rubber tires on bicycles? A,— 
Soak pulverized gum shellac in ten times its weight 
of strong ammonia, when a slimy mass is obtained, 
which, in three or four weeks, will become liquid 
without the use of hot water. This softens the 
rubber, and becomes, after volatilization of the 
ammonia, hard and impermeable to gases and fluids. 
Manufacturers of bicycles may use a better prep 
aration or cement. We would advise to write to one 


(6) 


of them 
(7) J. G. T., Corvallis, Or., writes: 
1. Atthe present are steel boilers selling at the 


same price of iron ones’ A.—There may be manu- 
facturers who sell both kinds of boilers for the 
same price, but these must certainly have a larger 


profit on iron boilers than on steel boilers. If the 
profit is about the same on both, then the steel 
boilers will cost more than iron boilers’ 2. What 
is the objection to steel for boilers? Is not 


steel Coming more into general use for boilers every 
year’ A.—There are no objections to the use of 


steel for boilers, excepting it is the price of steel 
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We certainly prefer steel boilers ; they are the best, 
and are coming into more general use every year. 
(8) Reader, Indianapolis, Ind., writes 
I want to cut a gear wheel with 202 teeth, and have 
no change wheels for gear cutter suitable to do the 
spacing. How can I do it in the gear cutter, with, 
out spacing by hand’ A.—We know of no way 
unless you procure the proper gears for spacing. 
(9) R.J M., Batavia, N. Y., writes 
I am 15 years’ old and expect to begin learning the 
machinist trade next month, with the view of be- 
coming a locomotive engineer, I would like infor- 
mation as to the best elementary books and papers 
relating to subjects that will fit me for the trade. 
A,—Study elementary geometry, mensuration, and 
drawing, also obtain a fair knowledge of algebra, 
then take up a good elementary treatise on physics, 
and books relating to the stre poi of material. 
Also read prac tical books which treat on the loco- 
motive, such ** Locomotive “sagt Running,” 
by Angus Sinclair ; ‘* Cathecism of the Locomotive,” 
by M. N. Forney; Modern Locomotive Construc- 
tion, and Practical Drawing, inthe AMERICAN Ma- 
CHINIST. 


as, 


(10) H. M., Columbus, O., asks: 1. 
What are primary and secondary batteriesy A.— 
Primary batteries are those which generate an 


electric current. There are many forms, that which 
is composed of one or more Leyden jars being per- 
haps the most familiar. Within the space available 
in this column it is not possible to fully describe 
the nature of the secondary battery. Its name in- 
dicates, and in effect it really is a battery, which, 
instead of generating electricity, merely receives it 
from another source, to be again given out. In 
some cases, however, this is effected by means of 
reconverting electricity into chemical energy, which, 
by proper arrangements, may be turned back into 
electricity. You will find the subject fully ex- 
plained in works on electricity. Your other ques_ 
tion we will answer as soon as we can obtain in- 
formation upon the subject which is reliable. 


(11) A. B. A., Indianapolis, Ind., 
writes : I send herewith a sketch illustrating a prob- 
lem which I have agreed to submit to you for solu- 
tion. The sketch represents a car wheel 30 inches 
diameter. The car with its load is supposed to weigh 
6,000 pounds. The power P is made fast to the car, 
and is supposed to act in a direct line on wrist pin (. 
and power P’to act in same direction on wrist pin C’. 











How much power will it take to start the car at P. 
and how much at P’, and what difference will there 
be, if any? A.—It is not possible to tell just how 
much power would be required to start this car, but 
the force required to start arailroad car is given 
by an authority as .004 x weight; though we 
regard this constant as ‘small for the 
conditions you state. According to this, if you 
have the same conditions as to friction. etc.. a 
force of 24 pounds will be required to start it. 
but as the power is applied at a point 7% inches 
from the center, which is \% the radius of the wheel, 
the force required on the wrist pin would be 48 


too 


pounds. There would be no difference in the 
amount of power required, whether it is applied at 
or at C’ 
(12) Wehave received a communication 


from a correspondent in Binghamton, N. Y 
seems to think there is something wrong 
answer to Question 507, issue of Dec. 
say that ¢ the size of a brick 2” x 4” 
Ww" x1" x2 He asks: Don’t you 
something mathematically wrong in ‘the general 
understanding and practice among mechanics” 
when they call 1-64 of a thing 4 ofit? Or, in other 
words, how can one cubie inch be & of sixty-four 
cubie inches either in size or quantity’ A.—Of 
course one cubic inch is not ¥ of 64 cubic inches, 
neither did we claim it to be. We stated what is 
the general understanding and practice among 
mechanics in these matters. Although had 
nothing to do with the establishment of the custom, 
and consequently are not responsible for it, yet we 
think it is founded upon the 


, who 
with our 
17, in which we 
x &’ would be 
think there 


is 


we 


plain common sense of 


the matter, and is right. A standard brick 2’ x 4” 
x 8’ contains 64 cubic inches: now a brick con- 


taining 44 as many cubic inches would measure 1.26’ 
x 2.52’ x 5.04’, but no mechanic would think of 
making it that size. But this is a simple case com- 
pared with the one which would arise if a model of 
a complicated machine were ordered 4 size. Would 
the mechanic be expected to compute the cubic 
contents of each wheel, screw, and all the 
other parts of the machine, divide the results by 
four, and then make the parts of the model accord- 
ing to these figures and in the same proportion as 
the machine’ We think not. If you havea lathe 
of 20" swing and order one one-half as large, you 
will receive one of 10’ swing, not one having one- 
half the cubic contents, and that is probably what 
you would expect to receive too 


lever, 


(ig) F. Philadelphia, asks: What 
causes pulleys to chatter in the turning? We have 


a lathe in the shop which will not turn pulleys 





AMERICAN 


without chattering. Several first-class workmen 
have tried it and failed. It is a 48-inch lathe, but 
swings 34 inches only over the carriage, and pulleys 
exceeding that diameter can be turned only by 
means of a rest reaching out from and bolted to the 
slide rest. This rest reaches out 14 inches, and has 
nothing to support it but its bearing on the slide 
rest. But it also chatters on pulleys which swing 
over the carriage, therefore the unsupported rest 
cannot be the cause. We have used one and two 
drivers, tools without and with top rake. We have 
fed to and from the face-plate, with feeds varying 
from 32to 4 per inch. We have also tried spring 
tools, It chatters least at slow speeds. The face- 
plate has a gear 75 teeth (about 18 inches diameter) 
fastened to the back. It is driven by a pinion of 13 


teeth which are worn to one-half their original 
thickness, This makesan irregular motion, and its 


effects may be seen on any finished surface. The 
spindle is out of round,and I don’t see how the 
boxes can be any better. What I cannot under- 


stand is, some pulleys don’t chatter, while others do. 
I am an apprentice, and would like to stop the 
trouble or at least know what causes it. A.—Pul- 
leys chatter from a great variety of causes, and you 
seem to have tried about every plan which might be 
expected to stop it. Some pulleys are of such pro- 
portions as to make them liable to chatter of them- 
selves, no matter what kind of lathe they may be 
turned in. Your statement as to the amount of 
wear which has taken place in the teeth of the 
pinion, would indicate that the lathe is considera- 
ly worn all over, and probably not as heavily de- 
signed as lathes are now made. We do not think, 
however, that the pinion has enough teeth in it. It 
would probably be better if it had not less than 16. 
This in all probability is a case in which, if there is 
much pulley turning to do, it would pay to get a 
tool adapted to such work. 





USINESS SPECIALS 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 

Gear Wheels. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. was, Tampa Fla. 








See Adv., page 16. 


Steel Name Stamps, ete. J. B. Roney, Lynn, Mass. 
Lamb Knitting Machine Co., Chicopee Falls. Mass. 
Machine work and Anderson 


eeeaning. 
Machine Works, Peekskill, N. Y. 

Light articles built sag r by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

For Electric Recording Steam Gauge, write Tele- 
meter Co., 44 Barclay st., New York 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


For catalogue of 2d hand lathes, planers, ete.., 
write to John Steptoe & Co., Cincinnati, ¢ 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Solid Nickel-Seated ‘‘ Pop”? Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y 

The bulldozer forming, forging and be nding. ma- 
chine. Williams, White & Co., Moline, Ill., m’f’s. 


R. Dudgeon, 24 Columbia st., New York. Improy- 
ed Hydraulic Jacks and Roller Tube Expanders. 


Davis Key-Seating Machines, kept in stock, 
Manning, Maxwell & Moore, 111 Liberty st., N. 

“Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

‘How to Keep Boilers Clean.’ A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., Y 


Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 
_ Drawing Materials, all kinds. Men- 
tion this paper. G. 8. Woolman, N.Y. 
Buy the Excel Upright Drill; sizes 20/’, 25’’, 28’, 
32”, 36". swing. Currier & Snyder, Worcester, Mass. 
The American Engineer, Gaff Building, Chicago, 


Get catalogue. 
116 Fulton st., 


Illinois. Send for sample copy and premium list 
for 1888. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mtg. Co., 111 Lib- 
erty st., N. Y 

Engine Lathes, Hand Lathes, and other fine tools 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 


son st., Chicago, Ill. 
Jerryman Patent Feed Water Heater and Purifier, 


and the Economic Boiler Feed Pump. Benj. F. 
Kelley, 91 Liberty st., New York 

Ten 16-in. Engine Lathes, ten 18 in. Eng. Lathes, 
ten 14 in. Eng. Lathes, ten 15 in. Engine Lathes. 


Nicholson & Waterman, Providence, R. | 

opus Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Quints’ Pat. Auto. Steam Engine Governor. Cor- 
respondence solicited from mfrs. of Throttle Gov’n | 
Engines. Leonard & McCoy, 118 Liberty st., N. Y 


io Lhe Brown & Sharpe Mfg. Co. have placed at No. 
3S. Canal st., Chicago, Ill., a sample line of milling 
mac hines and other mac hinery with 8S. A. Smith. 


Machinists’ sup lies, brass goods, m’f'rs’ supplies, 
polishing materials, all kinds wire, metals, ete.; in 
any quantity. Jordan & Gottfried, 208 Can: al st. N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st.,N.Y. Send for des’n. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Dec. 10, p15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

wee Holly Manufacturing Company, of Lockport, 

Y.. will send, on application, their pamonhlet, 
AE pumping mac hinery and reports of 
duty trials. 


$1 for 12 delivered as sample. Brown's machine- 
ry wipes do not ignite by spontaneous combustion, 
and are cheaper and better than waste. Geo. 8. 
Brown, 2290 Washington st., Boston, Mass 


MACHINIST 


W. H. Hoffman, consuiting engineer, 9% Liberty 
st.. N. Y. Mechanical engineering in all its 


branches; working drawings for the transmission 
of power by steam, water. air and electricity. 
-*atents relating to machinery should be secured 
by experienced mechanics acquainted with the law 
Write to A. K. Mansfield & Co , mechanical engineers 
and patent experts, 280 Bro: dw: ay, N 
Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Dye. 82 pages, with 25 
illustrations. 12mo., cloth, $1. Send for catalogue 
E. & F. N. Spon, 35 Murray st., N. Y 
“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator. and making all required caleu 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 


practice in testing en-ines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

* Binders’ for the AMERICAN MACHINIST. Two 


styles—the *‘Common Sense,’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’G Co., 96 Fulton st., New York. 

Fraser & Archer, general machinery dé ale rs, have 
an excellent assortment of 20, 25, 26, 28. 36 and 38 
inch upright drills in stock, which they are offering 
at extremely reasonable prices. It will pay any one 
in need of drills to communicate with them before 
making their purchases elsewhere. Any one inter- 
ested in iron and wood machine tools would be 
repaid by a visit to inspect the omarare line at 
their warerooms, No, 121 Chambers st., N. Y. 


Practical Drawing and Modern Loc omiotive Con 


struction. By J. G. Meyer. The articles on 
Practical Drawing commenced with Oct. 23) 1886 
issue, up to and including Dec. 31, 1887 issue. 40 
papers have been published. Price, 5c. each. 


Locomotive Construction commenced with June 27, 
1885 issue, up to and including Dec. 24, 1887 tssue. 
54 papers have appeared. Price, Se. each. Any or 
all of the numbers can be supplied. AMERICAN Ma- 
cHINIST Publishing Company, 96 Fulton street, N.Y 














W. E. Hi: artman expects fo ) build a machine shop 
at Bessemer, Ala. 

The Newark (Ohio) Wire Cloth Company will 
rebuild their works at once. 

Additions to the plant of the Rutland (Vt.) Elec 
tric Light Co., are to be made 

George W. Bonett will build) a brass and iron 


foundry at Paddock’s Village. 
The Hampden Foundry and Machine 

has been chartered at Clifton, W. Va. 
The Atlantic, Birmingham and Kansas City R. 

Co. expect to build repair shops at Macon, Ga 


Vt 


Company 
R. 


The Fairfield Paper Company are building an ad- 
dition to their paper mill at Salmon Falls, Mass 
The Falls Rivet Company, Cuyahoga Falls, O 
will rebuild their works, recently destroyed by fire. 


10, 


The hardware factory of Clayton Bros., Bristol, 
Vt., recently destroyed by fire, will be rebuilt at 
once. 


Ingraham & O'Neill are building a machine shop at 
Huntington, W. Va., in place of the one 
burned. 


recently 


E. S. Hamlin 
Biddeford, Me 
their works 

The Dial Engine Works, to manufacture steam 
engine and boilers, has been incorporated at Co- 
lumbia, 8. C. 


& Co., lumber 
contemplate a 


f 
to 


manufacturers, « 
large 


addition 


The Claremont (N. H.) Electric Light Company 
has been organized at Claremont, N. H. Charles H 


Clark is secretary. 
The Dallas Electric Light, Water and Manufactur 
ing Company has been chartered at Dallas, Tex., by 
L. Craddock and others 
Doyle & Co. will build 
dry at Huntington, W. 
building one at Cannelton, 


a machine shop and foun 
Va., and also contemplate 
W. Va. 

The New Haven Boxand Nail Company has leased 
the Pembroke Iron Works. at Pembroke, Me.. 
will put in machinery for making wire nails 


and 


The Dayidson Motor Company has been organ 
ized at Nashville, Teun., to manufacture engines 
and other machinery. ©. E. Davidson is one of the 


interested parties 

Cc. W. Woodford, of Keeseville, 
horse nail factory at Kokomo, He will put 
machinery in an old building and begin manufact 
ure this winter, and build new works in the spring 


a 
Ind 


, Will build a 





| 


The Hampden Watch Company will move from 
Springfield, Mass., to Canton, Ohio, in the spring. 
They are building shops at the last named place 
They employ 500 hands, many of whom will go to 
| Canton with the company. 

Christian Devries, Charles Marshall, James ¢ 
| Gittings, Fielder I. Hiss and Nelson Hiss have in 


| corporated the P. Hanson Hiss Manufacturing Com 
pany, capital stock, $30,000, to manufacture and sell 
—Manufacturers’ Gazette 


| furniture Baltimore 


New water-works. or the enlargement of existing 


| works are contemplated at Moorestown, N. J.; 
| Oxford, N. C.: Kentland, Ind.; Dover, Hills- 
| boro, Ill.; Grafton, W. Va.; Dayton, Ky.; Sheldon, 
| Ill.; West Branch, Mich.; Fernandina, Fla.; Sand- 
| wicb, Mass. 

*edrick & Ayer, Philadelphia, Pa., have bought 


a lot 40 x 160 feet near their present works, and in- 
tend in the near future to build a 
| Shop. They Lave lately put in 
}mer, a Currier & Snyder 


new two-story 
a Belden steam ham 


36inch drill, and have at 


their lathes. They have also built one of their own 
beavy milling machines for use in their shop. 


105 Fulton street, New York, 
large catalogue, fully illustrated, of 
tools, supplies, and machinery for all branches of 
the mechanical trades. The catalogue 
many hundred engravings of tools for machinists 
engineers, factories, mills, jewelers, silversmiths, 
die sinkers, watchmakers, watch case 
makers, model makers, gunsmiths, locksmiths, and 
all other metal workers. They will send this cata- 
logue on receipt of 14 cents, in stamps if more con 
venient. 


Montgomery & Co., 
have issued a 


contains 


engravers, 


Harvey Scribner’s machine shop, Gardiner (Me.), 
is full of orders that will Keep it busy time. 
Among others he has an order for a stave machine 
for lime birch machine for making bed 
steads, and a heading and shingle machine. Another 
order is for a shingle machine for the Webster mills 
at Orono, A braneh of work the manu- 
facture of band-saws, for which Mr. Scribner now 
has three orders. He has been manufacturing these 
saws but three has sold six already. 
Industrial 


some 


casks, a 


is 


new 


months and 
Journal. 

The Steelton (Pa.) Reporte the 10th inst., says 
of the Pennsylvania Steel Works at that place: ‘ An 
experimental mill will be erected in the near future. 
The mill will be built on the style as the new 
billet mill, and will be The castings 
made from open-hearth steel will likely be made in 
the new building. Work the new billet mill is 
progressing satisfactorily and will be ready to start 
early in the new year. Additional machinery will 
be added to the rail mill as as time be 
spared toclose the mill.” 


, of 


same 
75 feet square, 


on 


soon 


can 
The Bulletin says: A new iron-ore field is likely to 
be developed on the eastern shore of Maryland 
There body of in this 
much of which analyzes above 50 per cent. of 
tallie all of which is low 
and sulphur. ‘It will melt like 
told. The Choptank Ore Mining Company, a 
Philadelphia organization, has obtained control of 
a large body of this ore in C county, within 
easy reach of present railroad facilities, and pro 
poses to at once place the market. The 
deposit is about one hundred miles from Philadel 
phia 


is a large bog ore section, 


me 
and 


iron, in phosphorus 


cheese,” so we are 


hon 
aroline 


ore on the 


The Betts Machine Company, Wilmington, Dela 
ware, Shipped last month to Solid Steel Company, 
Alliance, Ohio, a heavy 62” lathe, with shears 27l6 
feet long, and a few days ago sent to Chicago a 
planer to plane 6 ft. x 6 ft. x 20 ft., with three tools 
onit. They have now in the works for shipment 
this month, another large planer for the Holly 
Manufacturing Company, of Southport, N. Y., to 


plane 8 feet square by 16 feet long, with four tools 
and have orders on their books for another of those 
steel geared 66” lathes for the Midvale Steel 
Philadelphia, as well as a variety of other 


massive 
Company, 


tools 

It is extremely likely that the Laclede Rolling 
Mills (St. Louis,.Mo.) will be reopened to business 
by a co-operative Company, under a lease tendered 


by its owners, and accepted conditionally already 


Mr. Lewis, who has been the superintendent at the 
mills for several years, is at the head of the co 
operative movement, which embraces the workmen 


under him, private parties, and a considerable num 
ber of iron manufacturers heretofore 
handling or using the mill's products to greater or 
less extent For obvious reasons the projectors of 
the new enterprise not to unfold their 
plans to the public until the subscriptions are com- 
pleted and the restarting of the works is definitely 
determined upon as to date and other details. But 
it transpires that the to the reten 
tion Of one-third of their wages by the co-operative 
officers unest of their intention to 
faithfully the interest—pre 
sumably to be used in the payment of the shares to 


houses and 


do wish 


workmen agree 


as an ei serve 


, Without strikes, new 





be issued to them as stockholders. A good many of 
the mills’ manufacturing consumers in the city bave 
been solicited to take stock, and have generally 
done so, in amounts ranging from $1,000 upwards 
We learn that the subscriptions are very nearly 
completed.— The Age of Steel 

November sales of the Babcock & Wilcox boilers 
are as follows: Bibb Mfg. Co., Macon, Ga., 208 
horse-power ; Corporation of the Cathedral of the 
Incarnation, Garden City, L. IL. 104 horse-power ; 
Georgia Lunatic Asylum, Milledgeville, Ga., 136 
horse-power: W.E. Cameron, Manchester, England, 
30 Lorse-power: Anthero Arenjo, Lisbon, Spain, 15 
horse-power ; Louis Glorieux, Roubaix, France. 166 
horse-power ; Hammond & Co., London, for Spain, 
104 horse-power;, Arthur Butler, for Mootecharri 
Tirhoot, India, 40 horse-power ; Arthur Butler, for 
Mootcharri, Tirhoot, India, 45 horse-power ; L. Fon 
tuine, La Madeleine les Lille, France, 138 horse 
| power George Richard & Co., L’d, Broadheath 
near Manchester, England, 122 horse-power; W 
Clark & Sons, Liverpool, England, 3d order, 126 horse 
power; Harding Croker, Lille, France, 30 horse 
powel Walker Bros London, for Ceylon, 5th 
order, 25 horse-power : M. Kennedy, Greymouth, 
New Zealand, 248 horse-power ; J. & J. Boyd, Shet 
tleston, Eng., 2nd order, 104 horse-power; Louis 
Carrie, Marseilles, France, 51 horse-power ; Cadogan 
Electric Light Co., London, England, 208 hors« 
power ; Edison Electric Illuminating Co., of New 
York (for 39th street station), 3d order, 803 horse 
power; A. Gillibert & Co., Marseilles, France, 220 
horse-power; Bay State Sugar Refinery, Bostor 
Mass., 3rd order, 960 horse-power; Cowles Syndi 
eate Co., L’d, Milton, near Stoke on Trent, England 
280 horse-power. Making a total of over 4,000 hors 





tached a Pratt & Whitney turret head t 





power for the mor 
j! 
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Machinists’ Supplies and Iron, 





New York, Dec 
Iron—American Pig—No material change has ta 
ken place in the condition of trade sinee the close 
of last week. Supplies are being steadily absorbed 
by deliveries on contracts. There is little new busi 
ness in progress, and recent purchases are only to 
cover current wants. There is still a searcity of 
Standard Lehigh brands for prompt or near de- 
livery, which enables prices to to be maintained 
We quote Standard Lehigh brands a at $21 to 
$21.50 for No. 1 X Foundry, but outside brs inds are 
obtainable at $20 to $20.50. No. 2 X is quoted $19 to 
$19.50 for Standard brands, but others can be had at 
$18 to $18 50, and Grey Forge ranges from $16 to 
$17. 


Scotch Pig—Business has been almost at a stand 


22, 1887. 


here, consumers being unwilling to pay the higher 
prices asked, We quote Coltness, $22 to $22.25; 
Glengarnock, $19.75 to $20.25: Gartsherrie, $21 to 


$21.50; Summerlee, $21.25 to $21.50; Eglinton, $1) 


to $19.2 is i angloan, $20 to $20.50; Dalmellington, 
$20 to $20.50, and Clyde, $20 to $20.50. 
Lead—There seems to be more of a disposition to 


sell, and in consequence of this trade has developed 
an easier tendency. Transactions have taken place 
at 5e. for spot, 5.05e. for January, 5.10 for February, 
and 56c. for March. 


+* WANTED: 


“Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's iasue. 





Wanted—Men to sell planes, see page 11. . 
Wanted—By a practical die-cutter and_ tool- 
maker, situation; used to taking charge of help. 
Address W. W. O., AM. MACHINIST. 
Wanted—Sit’ation as foreman boilermaker by a 
man of experience on all kinds of boiler work ; good 
references ; age 35. Eclipse, Am. MACHINIST. 

_A skillful and accurate tool maker wants a situa 
tion where first class workmanship is required ; is 
active and energetic. Energy, Am. MACHINIST. 

Mechanical engineer and designer, competent” 
supt.. head draftsm: in, or engineer, desires to ch: ange 
Corliss engine e xpert. Indicator, AM. MACHINIST. 

Wanted 
enginery ; apparatus expensive; entire time: com 
mission only. Give references and experience. GN. 
D., Am. MACHINIST. 

A young technical graduate wants work under ; 

* skillful man; has experience in drawing room; is a 
practical machinist ; good mech’l ability ; inte ligent 
and steady. Address H., 357 Court st., B'klyn, N. Y. 


exp. covers marine. stationary, and pumping engines 


Superior salesmen, unde rstanding steam | 


AMERICAN MACHINIST 
UPRICHT 





ESTABLISHED 1882. 


For Hard Coal or Coke. 
to keep Bradley’s C 
men fully employed an¢ 


BRADLEY & st Syracuse. N.Y, 






Z BMDULY $4 
ILiowent Cushy 





CUSHIONED 


HELVE 


class Hammer. 


any other Hammer in the World. 


BRADLEY'S HE HEATING FORGES. 





Indispensable in all shops 


ushioned Hammers and 
ireduces cost of production. 


> HAMMER 


Combines all the 
best elements es- 
sential in @ first- 


Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 








Wanted—Situation by first-class practical eng’eer: | 


compound, high and low pressure ; familiar with in 
dicator ; good draughtsman. J. M., 

Wanted—A foreman for a foundry job shop ; 
about 40 moulders employed. Address, stating age 
references and salary expected, F ‘oundry, Box 3143, 
Boston, Mass. 

Wanted—Working foreman to take 
iron foundry employing from. six 
principal work marine 
ings. Iron Foundry, Am. MACHINIST 

Wanted—In the West, foreman, bright 
petent in controlling men and 
turret and fox lathe work, ete. 
B. R., care Am. MACHINIST, 
perience, reference, etc 


Am. MACHINIST. 


to ten men: 


and com- 
assembling small 
rapidly. Address 
giving age, detailed ex 





+ MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head a 
35 cents per line, each insertion. 


Crescent solid lubricant, clean, durable, cheap, 
prevents bot boxes. Crescent Mfg. Co., Cleveland. 
The Crescent automatic grease cup is adapted to 
every service, Crescent Mfg. Co.. Cleveland, Ohio 
Wanted- Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST, 
I wantto buy some specialty patents or manu 
facture on royalty: give description or patent. 
Address F. D. Cummer, Cleveland, Ohio. 
Wanted—A practical mechanic with $5,000 to 
$15,000 as partner in a foundry and machine shop, 


or will sell whole interest on easy terms. John ¢ 
Kilner, York, Neb 
A. C. Christensen, 26 Church st.. N. Y., mech 


and hydraulic engineer, late chf. draftsman at H. 
R. Worthington. Designs and working drawings of 
water-works, pumps, gen. mach. and pat. drawings 


Engine and boiler for sale; an 80 horse-powel 
Buckeye automatic engine and 120 horse-power 


boiler with he: ater. exhaust injector, damper regula 
tor, piping, ete., in excellent order. Will be sold at 
agreat bargain. Address P. O., Box 40, Troy, N. ¥ 


For Sale—39” x 12’, 24 x 16’, 18". x 9" screw cut 


ting lathes; Daniels wood planer, 20’ x 18’: Hotch 
kiss belt power hammer, ram 100 pounds, air cylin 
der, 4° x 16; all second-hand, in good order, 
J. & G. Rich, 120 N. 6th st.. Phila., Pa. 

If you are troubled with scale in your boiler, 


whether from lime, sulphur, iron, salt or other 
mineral or corrosive water, send for circular of 
Petroleum Resolvent, adopted on one hundred rail 
roads, Contains neither alkali or acid, and costs 
but ten cents a week for the largest locomotive 
boiler Pittsburgh Boiler Scale Resolvent Co, 


Pittsburg rh, Pa 


PECKS PAT DROP PRESS 





BEECHER & PE kK. 


DROP FORGINGS 8: st22. 


BEECHER & PECK, NEW HAVEN CONN. + 





charge of | 


and stationary engine cast- | 












(Not Serew) Vise. 
Pipe and other attachments. 
the trade. 
TOWER & LYON, 

95 Chambers Street, 
Successors to MELVIN STEPHENS, 





Send for circular 


"* 

ONE-HALF TIME * 
and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
Has improved Taper- 
Sold by 


New York. 





For Sale A Great Bargain. 


The 


Tron 
new 


Address 


Madison 


Manufacturing 
Machine Shops, Buildings (brick and stone), 
and Woodworking 

Foundry. Patterns. 


JOHN W. 


Mi: achinery 
Ample grounds. 


HUDSON, 
Madison, 


Company’s 


(nearly 


Wis. 








Is the 


OIL 


fully. 
first year, 





Engine, 


Baker’s 


most 
Ornamental, 


Dynamo, 


Simple, 


whole operation 
] ordinary 
operate it success 


Common 
Sense Oil Filter. 


Neat, 
Effective, 
Complete and Convenient 
FILTER in the Mar- 
ket. The 
is wisible, and any 
man can 
It will pay for 
if a little pains is taken 
to catch the waste oil from your 
Shafting. ete., 
ete, Manufactured and for sale 
by CHAS, F, 
223 Third Ave., S, B., MINNEAPOLIS, MINN. 


itself the 


BAKER, 





THOS H. DALLETT & C0., 
1305 Buttonwood St., Phila., Pa. 


PATENT PORTABLE DRILLS, 


MANUFACTURERS OF 


HAND DRILLS, 
DRILLS, MULTIPLE DRILLS, 


Light Drill Presses, Special Machinery, &¢., &€. 


BOILER-SHELL 





U. BAIRD MACHINERY CO. 








Pittsburgh, Pa. 


Supplies. 
Pattern 


Makers’ 
Tools. 
Boule r 
Makers’ 
ty ools 
Sturtevant Blowers 
por Exhaust Fans, 


Machinists’ 
tA 7 ools and 




































(pea 
PUMPING 


MACHINERY 


23 Liberty St. 
NEW YORK. 


For 
Every 
Class 


of Work | 


ara 


SEND 
"Tw 


ILLUSTRATED 


118 Federal 8t., H 
BOSTON 


CAT'LOG™ 











JANUARY 7, 1888 


THE DEANE STEAM PUMP CO.,Holyoke, Mass. 
BUILD AND 


Water mt Steam Pumping 


MACHINERY. 





SSS 
SEND FOR CATALOGUE No. (8. 





S we are filling up our works with Engine Lathes of our own 
A make, we offer a variety of second-hand Engine Lathes of 
various makes, ranging in size from 14 in. x 6 ft. to 23 in. x 10 ft. 
These Lathes will be thoroughly overhauled and put in first-class order, 
and sold at reasonable prices. 


THE HENDEY MACHINE CO., Torrington, Conn. 


DIE STEEL woes on s.cis 


For Cutting, Trimming, Stamping Punching, Drop Forging, Bolt and Rivet Heading Dies for Hot or Cold Work. 
MILLER, METCALEF & PARKIN, 


CRESCENT STEEL WORKS. 
CHICACQ, ILLS. NEW YORK, N.Y 


PITTSGURCH, PA. 
Sebastian, May & Co.’s Improved Screw Cutting 











Band, Circular and Scroll 
Tools and Supplies. Lathes 
Catalogue mailed on application. 
CINCINNATI, O. 


Drill Presses, Shapers, 
Saws. Machinists’ 
on trial. 

167 West Second Street, 








STEAM PU MP for Hot or Cold, THE 

: Fresh or Salt Association of Engineers 
Water; for Oils, Naphtha, Tar; for Cane oF 
Juice, Liquors, Syrups, Scum; for Am- WAYS AND COMMUNICATION, 


monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. /BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 
MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ANO MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


(300 pages) mailed on receipt of 


ST.PETERSBURC,RUSSIA. 


Having special Government charter 
favoring negotiations on a large scale 
and doing already a heavy business in 
Europe, invites American Manufact 
urers, Inventors and Engineers of all branches to participate 
in the permanent exhibition at St. Petersburg with first class 
prospects of doing a profitable business. 


GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 
14 Dey St., N. Y, 





P. O. Box 3,348. 


W.C. YOUNG & C 


Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 








Worcester, Mass. 
“9 Manufacturers of 








THE 


Binghampton Water Motor. 


Illustrated Catalogue 
Fourteen Cents. 


FOR SAW MILLS, 
TA i] ITE FOUNDRIES AND 
EMERY WHEELS 2:: MACHINE SHOPS. 


CRINDING MACHINES | for Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or H. A. ROGERS, $9 John &t,, NY, 
Wholly Preventable and Controllable. 


STEAM BOILER EXPLOSIONS: 


In Theory and Practice by Prof. H. Thurston, 
Doc. Eng., Cornell t kal 22 





Simplest 
Motive 
Power 

Obtainable. 


No Dirt. 
No Noise. 
No Engineer. 











From 8 Horse-Power Down 


COOKE & CO, 


Cortlandt York. 


Street, New 


Some of the contents : Causes of Explosions, Sedi 
ment and Incrustration, Low Water andits Effects, 
Defective Design, Management, Emergencies, Ex 
perimental Investigations, &c., &e 
NUMEROUS FINE ILLUSTRATIONS. 

12mo., Cloth, $1.50. 


JCHN WILEY & SONS, 

15 Astor Place, New York. 
Scientific 
by Mail. 


Send for Price List, mentioning this paper. 





Publishers of Industrial and Works. 


«* Catalogues Free 








VL 2 Myr, Sere 

sj ~ ‘MLLER MACHI 

Cighth & Evans Sts. _ Cincinnati, 
ial Li | ee © eS | 


GAGE MACHINE WORKS, 
, Waterford, N. ¥. 


Manuf'r r’s of 


© FOX,TURRET = 














AND 
M Speed athes| ————— 
B Pins as BETTS MACHINE COMPANY. 
Tass I] shers | | =r etmoren, DEL 
TOOLS. BUILDERS OF 


' Metal - Working Machine Tools. 
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FILE CARD. 


Files! Rasns 


FILE co. ag 





FILE BRUSH. 


Having the Increment Cit. 
The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 


than are usually found, the hages pated 2 of those in use being rudely devised and troublesome, 
our manufacture will find a re ay sale 


believe for this reason, those 


and we 
Machinists and others who 


have not already given them a trial, will find it to their advantage to order the File Card and File 


Brush at once. 


Manufactory and Office, 


PROVIDENCEH, R. I., 


U.S.A. 





THE NEW “CRESHAM” PATENT 


M\) 
ual 


AUTOMATIC 


“Invaluable 


i 
\ 


very difficult to 


NATHAN 
2 M'F'G CO.NN3 


i 





Stationary Boilers of all kinds. 


SEND FOR CATALOCUE. 


AUTOMATIC 


spect N J E CTO i 





for use in Traction, Farm, Portable Marine and 
No handles required. Water supply 


break. Capability of re-starting automatically, 


immediately after interruption to feed from any cause.” 


RELIABLE AND OHEAP. 





Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94LIBERTY ST. - - - 


NEW YORK. 








Established in 187A. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 


a No, INCH PRICK No. INCH. PRIOB 
ae See 4: ... $0.60 10... ..- 91.85 
£3 Boies 70 11. r 1.45 

a Oe t, WO 1%....8 . 1.66 
Boe 4.2.5 1%. OO 13.5.-86 0 RO 
PSS 5..... 144. 80 14....4 . 2.10 
SAR 6..... 13 95 15....44%.... 2.78 

oa ? 1 6 16....8 - 3.25 
Ss Bocce 134 1.10 i M4 . 4.00 
ah 9 2 1.20 er 
B 1 Set to 2in. 7.80 Full Set. ... 31.18 


Cc. WwW. LeCOUNT, South Norwalk, Conn. 
PARK MFG. Co. T SHRIVER &C0's 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 





MANUFACTURER OF 


34 
Beach 
Street, 
Boston 
Mass. 


FRED TO BOKER 





Overri Ow 


WATER Cont roe s Solicited 

ao for Mac y Cast- 

The Park Injector, [nen in regular 
‘ supply. 








EJECTORS anv JET APPARATUS. 








THE VOLKER & FELTHOUSEN MFG: (He) | For Sale 
ea! |e NY MANUFACTURERS OF) * 
BUFFALO DUPLEX STEA 7 
H SALI BAMOCHANILS 18, = 






A Aller, New York; 8. C. Nightingale & Childs, Boston; Henry I 
Snell, Philadelphia; ‘Thos. J Bell & Co., Cincinnati; Shaw, Ken 
dall & Co. , Toledo; The George Worthington Co., ¢ ‘eveland 
Goulds & Austin, Chicago ; Kennedy & Pierce Mac hinery Co. 
Denver, Col; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur 
Manistee, Mich.:; Jas. Jenks & Co Detroit; W ‘iekes Bros 
East Saginaw; Adolf Le itelt. Grand Rapids E. F.Os’ srne & Co. 
St. Paul, Minn ;_ Rundle, vence & Co., Milwausee; Joshus 
Hendy Machine W orks, ay Francisco; Flynn & Emrich, Balti 
more; Forbes, L' idde i & Co., Montgome ry, Ala.; Bailey & Lebby 
Charleston, 8. C.; Pond Engineering Co., St Louis and Kansas 
City; O. B. ‘Goodwin, Norfolk, Va.; Columbus Supply Co., Colum 
bus.0,;C, S. Leeds & Co., Minne apolis; H. D Coleman,New ‘Orleans 








SAVE YOUR POWER AND MACHINERY 


STATE AND COUNTY RIGHTS FOR SALE. 


WRITE FOR CIRCULAR. 


AGENTS WANTED. 


BY USING OUR PATENT FRICTION COVER. 


THE NATIONAL PULLEY COVERING CO.., 


BOWLY’S WHF. AND WOOD STREET, BALTIMORE, MD. 





FITCHBURG MACHINE WORKS. 
Manufacturers of METAL-WORKING MACHINES. 





OFFICE AND WORKS, 
13 to 21 MAIN STREET, Fitchburg, Mass. 


Send for Catalogue (E.) 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators. 
PROVIDENCE, R. L 


ROOTS’ 
Force Blast Rotary Blower 








FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 








SLOW SPEED. 


POSITIVE BLAS 
PERFEC TLY 'BALANC ED. 


Best Mechanical Construction. | 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8.8, TOWNSEND, Gen. Avt.) 99 Coptlandt St. 
COOKE & (0., Selling Avts. 


In Writing. Please Mention This Paper, 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND PUNCH, 


BEAUDRY & CO. 


(Formerly of Beau 
dry’s Upright Power 
Hammer, 


Scle Manufacturers. 
Also manufacturers of 
HARD COAL HEAT- 
ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass. 


WEW VAD 
NEV + View, 








2}-in. 60 cents. 


A New and Exhaustive Book on Animal and Vegetable 
Fats and Oils, and on Artificial Butter, 
Oleomargarine, ete.,and on Lu 
bric ants, and Ozokerite. 

The most Complete and Valuable Treatise in the 
English Language. 


BRANNT’S ANIMAL & VEGETABLE FATS | 


AND OILS AND LUBRICANTS, ETC. 


A Practical Treatise on Animal and Vegetable Fats and 
Oils: Comprising both Fixed and Volatile Onls, their Phy- 
sical and Ghemical Properties, the manner of Extracting 
and Refining them, and Practical Rules tor Testing them ; 
as well as the Manufacture of Artificial Butter, Lubri- 
cants, ine neine Mineral Lubricating Oils, ete., and on 
Ozokerite. Edited chiefly from the German of Drs. Karl 
Schaedler, G. W. Askinson, and Richard Brunne ‘r, with 
additions, and L ists of American Patents relating to the 
Extraction, Rendering, Refining, Decomposing and 
Bleaching of Fats and Oils. Ky William T. Brannt, one 
tf the editors of “* The Techno-Chemical Receipt Book.” 
Illustrated by 244 engravings 


Price, $7.59 hy mail, 
in the world. 
Abstract of Contents.—Part lL. Fixed Fats and 
Oils. Chapter I. Sources of Fats and Oils. II. Physical 
Prop stties of Fats and Oils. LIT. Chemical Constitution 
of Fats and Oils. IV. Manner of obtaining Fixed Oils 
Manner of obt: tining Fixed Oils. VI. Purification of 
Si VII. Rendering of T allow. VIII. Retining Tallow 
Hardening, Bleaching). y De scriptions, Properties, 
A dulterations, ete., of Oils and Fats . Waste Fats 
XI. Summary of Chemical Reactions in Testing Fixed 
Oils for Adulterations. XII. Bleaching of Fixed Oils and 
Fats. XI Manufacture of Artificial Butter, Oleomar- 
garine, etc. Part Il. Volatile or Kssential Oils. Chapter 
V. Properties of Volatile Oils. X Mannerof Obtain 
ing Volatile Oils. XVI. Description ot Volatile Oils and 
their Special Properties. XVII. Testing Volatile Oils. 
. Lubricants. ‘¢ hapter XVIII. 
of Lubricants, 
of Katmai, Vegetable and Mineral Fats and Oils. XIX, 
Methods of Testing Mineral Oils, Adulteration, Compari 
soa of American and Russian Lubricating Oils. RX 
Manufacture of and Receipts for Lubricants 
Ozokerite or Mineral Wax, its Occurrence, Properties, 
Composition and Technology Lists of Patents rel: 7 to 
Fats and Oils, issued by the Government of the United 
Ste ate 8, from 1790 to 1887 inclusive 
N The above, or any of our Book 
tree of Postage, at the public 


Tree of postage, toany address 


Properties and 


A ppe ndix 


s, sent by mail, 


ation price, to any address 


in the worl 
SP An illustrated circular of & pages, quarto, qa 
ing the full Table of Contents (the foreyoing List being 


merely a brief abstract), will he sent tree 
any one in any part of the world. 
letter. 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia, Pa., U.S.A. 


or postage to 
who will apply by 





| -For AMERICAN MACH: | 
INIsT, to hold 52 issues, 
®Price $1 each, by mai! 


or express to any part of the Unite d States, 


AMERICAN MACHINIST PUB’G CO. 


96 FULTON STREET, NEW YORK 


In one volume, &vo. 739 | 


Comparison of Lubricating Power } 





/RICKEL PLATED POCKET LEVEL. 





3i-in. 75 cents. 
By Mail on Receipt of Price. 





ga oe Barrels. 


MANUFACTUBERS, 


Waterbury, Ct., 


CIRCULAR, 





SEND FOR 


FRICTION 





WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the y 


. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


a Ew More Efficient, Simple, Durable, and more Economical, both as to running 
ar . expenses and repairs, than any — Steam ae 











Call or write for our new 96 page Illustrated Descriptive B mtaining Full Particulars, Reduced Net 


Prices, and hundreds of A-1 Testimonials. Mailed Free, 


PULSOMETER STEAM PUMP CoO., 83 JOHN STREET, N. Y. 





send for New Catalogue. 


HALL STEAM PUMP 0, 
9{ Liberty St., New York. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams. Mass. 


PATENTS 


R. G. Du Bow, Patent Att’y, 916 F St., Washington, 
D.0O. Goodreferences, Send for pamphlet, 





Boiler and 


Pump combined. Fire Pump. 








CUPOLA 


Polishing 
















Frame. 
TO ENCINEERS AND FIREMEN. 
ROPER’'S 
PRACTICAL HANDY-BOOKES, 
BY STEPHEN ROPER, ENGINEEI 
ind best i t 


ON WHICH TO RUN 
WOODEN POL- 
ISHING WHEELS. 
Phe} t comprehensive 

published 


Engineer pig ly Bi \ % 
Hand-Book Modern Steam Fire ka 














PUBLISHER, 
Philadelphia, Pa. 


EDW ‘RD WEEKS, 
1012 Walnut Street, 


cnen ten genanemcnnn a ron} WORTHINGTON 
Independent Condensers 


of all kinds. 
ARE NOW IN USE ON ENGINES AGGREGATING UPWARDS OF 


UNION STONE COMPANY, 
50,000 HORSE POWER 


38 & 40 HAWLEY ST., 36 JOHN ST., 
One of these the largest 


BOSTON, MASS. NEW YORK. 
independent Condenser in 


NEW SELF-SETTING PLANE. 
ASK YOUR DEALER FOR IT the world—is «pplicd to an engine of 
8,000 HORSE POWER 


Sample sent as per Circular, 
SEND FOR ILLUSTRATED CATALOGUE 


HENRY R. WORTHINGTON 
NEW YORK 


BOSTON PHILADELPHIA 
CHICAGO ST. LOUIS SAN FRANCISCO 











machines 


N. 





Gage Tool Co, 


Vineland, 



























AMERITCO AN 








a 
A PHOTOCRAPH OF A j 


6 H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 
Safe and Economical Steam Plants of Small Capacity. 


Address, Germantown Junction, Philadelphia, Penna. 


MACHINIST 





January 7, 1888 














The Original Unvuleanized Packing 
B CALLED THE STANDARD~Arsissceerctinenz, 


~ Accept no pecking as JENKINS PACKING unless stamped 
= with our ‘“‘Trade Mark.” 
71 JOHN STREET, N. 


# JENKINS BROS | is.iiv Soties Berton, 


RBORN STREET. C HICAGO. 


KINS - PA 
=STANDARD'. 


> TRADE MARK SCL 





is 





66 TEA 55 A VALUABLE BOOK for EVERY 


STEAM USER AND ENGINEER 
PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufaeturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORK. 





Over fifty years’ competition has 
proven this system of boiler to be the 
best in every respect. The LOWE 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 
ical of any kind of fuel. 


Send for description and histories of Stean 
Boilers and Feed Water Heaters (free) to 


BRINGEPORT BOILER WORKS. Bridgeport. Conn 
STEAM 


= The Bate cevenavon 


Generates steam rapidly and economi 
cally. Constant circulation of water. 
ly Cleaned. Furnace produces per 
fect combustion. Best ev <p —- 
Material and workmansh: 
sumer in use. 


WM. T. BATE & SON. 


eaay 2 ‘ Sole Manufacturers, 
Conshohocken, Penn. 


W AINW RIGHT 


























"RHE 


Corrugated Tube Exhaust Feed-Water Heater 


DELIVERS WATER TO THE BOILER 
At 200° to 240° Fabr., and without back pressure on Engine. 


Manutactured by 


Se, THE WAINWRICHT M’F’G COMPANY, 


65 and 67 Oliver Street, Boston, Mass. 








THE BEST 
Non- Contacting Covering for 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold 
in bags of 110 lbs. each. Beware of 
imitations. Send for circulars. W. 


Fossil Meal Co., 48 Cedar St.. N.Y. 7 ¢, 


A. GIESE, Sole Proprietor. 


“frade-mang 









Positive Pressure or Blast Blower, 


1. They are Cheaper than any other. 


2. They are Equailn Capacity to larger ones of other makes. 


3. Very Little Power is required to run them. 
4. Exeeedingly Simple in Construction. 
5. Give a Positive Blast, and will drive air through the smallest aperture. 
6. For Blow Pipe or Furnace they have no equal. 
MANUFACTURED BY 


2ESSWVVEIN MACHINE Co. 
OFFICE, 39 JOHN STREET, NEW YORK. 
FORs<+ Chucks, Drills, Reamers, Serew-Plates, Ge 


RAILROAD SUPPLIES. 
+ NEW CATALOCUE NOW READY. * 


AN AY PALMER, CUNNINGHAM & CO., L’d. 
607 


7 MARKET ST., 











_ UNIVERSAL RADIAL 


PLUOR SPAR: ec ux. fe mecUMoantsae 


aie EMBODY ALL DESIRABLE FEATURES 


+= PRICES$450.2°& UPWARD 
<7 ot UNIVERSAL RADIAL DRILL CO 


INCINNATI 


HorizontalFlange Punch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE. 


Punches, Flanges of ali 
shapes, and Bent Angle | 
Iron from either side. 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Co., Evansville, Ind, 














FIVE SIZES, 


to 42”. 
MADE BY 


HLS & JM. 


Wilmington, Del. 








Depth of Jaws from 6° | 


MANUFACTURERS OF 


LATHE and DRILL dessert: 


5inch. 


‘ 
a ick 1088 
“ 1312“ 
re 51 4 “ 17 se 
e 18% 1934 ** 


SEND FOR CATALOGUE. 3 « oy” «. 


ECONOMICAL STEAM BOILERS 


A SPECIALTY. 


Pond Engineering Co, "sco" 
HYDROSTATIC MACHINERY 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 

FITTINGS, 

Vault Elevators, 


vaatanina (THER. HORTON & SON C0. 


= 204-210 EK. 43dSt., N.Y. Canal St.. Windsor Locks, Conn., U.S. A. 


WESTCOTT CHUCK CO, Ovet0A, Wt. 

















ESTABLISHED 1851. 


The Horton Lathe Chuck. 


3END FOR 
PRICES. 



























UNIVERSAL! 
INDEPENDENT! Almond Dri Chuck, 
ECCENTRIC: | £ sa P Sold at all Machinists’ 

\ UNEQUALED ee — Supply Stores. 
IN STRENGTH, \ TLR. ALMOND, 

. ancteaee 83 & 85 Washington 8t., 

SIMPLICITY OF a 

M'F'R'D BY WN &l PETT| S CONSTRUCTION. 





SEND FOR CATALOGUE. 
STER MACHINE SCREW CO. 


pment __ YY VYYYYYYYYv vir 


pile CESTER. MASS. 


Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


Sterling Emery Wheel Co., 


met, Menage, 
West ‘Sterling, “Mass. 


HOGGSON &, Co. 72 PAGE CATALOGUE 
EST,1849 cA: 


HAVEN 


“CUSHMAN” CHUCKS | 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


my yryry TT] a A a 0 a bh W T 
“e Joortin au Loewen syaacuann.y 3 E 
Prbititite titted da 
MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


AND PRICE LIsT 
MAILED ON APPL] 
CATION, 




















tt, Boston, 
Mass ; New York Su ply Co. Soom" N. AT 
E. L. Hall & Co., Iphia : 
Brown & King, Atlanta, ‘ray &- 
Bros., Pittsburgh, Pa., Columban Sup- 
Rly Co. , Columbus, ©.; Marinette Lron 
Vorks, Chicago, Ill; ‘Ripley & Bron 
son, St. Louis, Mo. 








ci 











WARRANTED 
Superior to any 
other make. 

All sizes and 
styles of every 
class of work, 


BUFFALO 





~END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass. 





PHILADELPHTA, PA, | 


L a 


Punches and Dies 








| 
| 
| 
| 4 
| 
| 
| 
| 


FORGE GO. 


BUFFALO, N.Y. 





Any Tool 
anv address 


we make will be sent by mail or express to 


all charges prepaid, on receipt of price. Send for Cata- 


= logue and prices, 


COILS & BENDS 


se ee 
IRON, 
BRASS and 
COPPER 
PIPE. 


ALL STYLES. 
THE 
NATIONAL 


Pipe Bending Co, 


NEW HAVEN. CONN. 


Gyn Boring and Facing Machine. 


Will bore cylinders and face off the 
Built strong and powerful. Has 
variable feed that feeds either way. 


PEDRICK & AYER, 


No. 1025 HAMILTON ST., PHILADELPHIA, PA, 











PROVIDENCE, R. I, 



















smooTH & 
INSIDE & QUT. 

















_ Made any size required. 
ends at same time 











rer ian eto i _ 


¢ | 


any ie 














Janvary 7, 1888 
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MORSE TWIST DRILL AND MACHINE a 


-Lip Increase Twist ’Drills. 


Manufacturers of Morse Patent Straight- 





Solid and Shell Reamers, Beach’s Patent 


Self-Centering Ohuck, Bit Stock Drills. 


“ DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECTAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 


8-16’' to 3’’ Diameter. 
Samples and prices on application. 


SIMONDS ROLLINC-MACHINE CO. 
FITCHBURG, MASS. 


Wood - Working Machinery 
For Chair. Furniture and 

Cabinet Factories, Box Shops, 

Planing Mills, Pattern Mak- 

ers’ use, etc. 

ROLLSTONE MACHINE CO. 

45 Water St.,Fitchburg, Mass. 














SPECIAL MACHINERY, 







» Drill Presses, 
" Tap Drill ge 


A Complete Cutting-off Machine, 4.00. 
Larger ones which cut to 2 in. $8.00, 


S. ELLIOTT, Newton, Mass. 





We are making a specialty of 
14 Inch ENCINE LATHES; 


And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 
Don’t sleep another night until 
you write us for Photographs and 


Prices. §. Ashton Hand Mfg. Co,, 


Toughkenamon, Pa. 


UPRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


—--— WITH — 


Patent Quick Return 
Latest Improvements, 


For Catalogu. 3 
and Prices, 
address, 










DRILL CO. 


Cor.Front &Pike Sts. 
CINCINNATI, O 











WANTED- rr More Tool Agents 


In machine shops south and west 
of Penn. Outfit free. Samples 10c. 


E.H.Ranoatt & Co..154 Lake St... CHICAGO, ILL. 


L. W. Pond Machine Co 


Manufacturers of and 
Dealers in 


ron Working Machinery. 


Improved Iron 
Planers a spe- @ 
clalty. Feed, pat- 
ented Feb. 9%, 
1886. Belt Shifter, 
patented Nov. 2, 
1886. 


140 Union St. 
Worcester, 
Mass. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


owvke aco., |WIST DRILL GAUGE. 


J. WYKE &CO., 
Fine Machinists’ Tools—-E. Boston, Mass—Send for Circular 


ETIMMMMNN Shor ah aa ylelay 


















: = COMPLETE STEAM PUMP! 
‘ONLY SEVEN DOMKARS = 
DEM AND THIS, PUMP 
(eo) am 20) 01°: 
DEALER 


(eo) = WRITE. 
TO US FOR PRICES.: 
Van DuzeENn’s PATENT 


AV/NN}DIU)4 ai it > an 0) eo 


Sle) af 2 SoG ee) 
INlotn Nya © —— 











os INE Cathes. ‘Hand Lathes, Foot Lathes, Upright Drilis, 
and Milling Machines. Agents, MANN ING , MAXWELL 
& MOORE, 111 Liperty STREET, NEW YORK. 





FOR HAND AND POWER. 
6”, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER 


WORCESTER, MASS. 


+c SHAPINGM ACHINES 











EMERY AND CORUNDUM WHEELS. | 


Emery Wheel Machinery and Flint Paper. 


Write for Circular. 





All goods rv annfactured by us are guaranteed to give satis- 
faction, Give them a trial on their merits. 








Springfield Glue and Emery Wheel CO., springfield, Mass. 








DIXON’S 


SILICA GRAPHITE 
BOILER-FRONT 
ANDO SMOKE STACK 
PAINT, 
WILL LAST FOR YEARS 


JOS. DIXON CRUCIBLE CO. 


VERSEY CITY, N. J. 








New Haven Manf’g Co. 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 





140 & 142 E. Sixth Street, 
N'r Culvert, Cincinnati, 0. 





pESCRIPTION Oo SZ 
errr SPRINGS. NE WYO) NRK CITY 





Sy OFS 





Send for r circulars and 


prices 
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| 
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MACHINIST 13 
D. SAUNDERS’ SONS," 
Steam & Gas Fitters’Hand Tools. g4 Pipe Cutting. 

THREADING, 


Tapping Machines, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
anrfaces are of tool steel. hardened. Less friction of parts than any other pipe cutter made. 


\tME MACHINERY, 


ELAND, OHIO. 


Manufacturers of 


“AOME” 


‘poubte Alltomatic Boltcutters, 


Double 
Cutting from 3-8 in. to 6 in. diameter. 
— AlsoSeparate Heads and Dies. 


Send for Catalogue and Discounts. 








PAT, DEC, 5, 1882 
PAT. DEC, 4, 1883 
PAT. AUG, 25, 1886 


Agents, Manning, Maxwell & Moore, NewYork. 


ENGINE (THES, iON PLANERS 


SHAPERS and DRILLS, 





ghamton, N. Y. 
FLEXIBLE SHAFTS, 
TAPPING and 
REAMING MACHINES, 
Portable Drills, 


ALSO FLEXIBLE 
BORING MACHINES 





For Ironing Carriages 
and Wagons; Boring for 
Pinning Sash, Doors and 
Blinds, also for Stair | 
Work. 


THE NEW HOPPES LIVE STEAM FEED-WATER 


Heater and Lime Extractor. 


CLEAN BOILERS GUARANTEED. 











John Steptoe & Co., 
CINCINNATI, OFITO., 


In Stock at our Agents’: 


FRASER & ARCHER, 121 Chambers St., N. Y. 













Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken, 





o 
36. 
Et ANVIL 
ef 2|«2§ WORKS, 
ar = a 
ans Trenton, N. oJ. 
ee aa 
=” oe The Fisher Double Screw Leg 
ws «CS: 
<= 
_ 





Send for Circulars. 


AND STEADY REST. 


The Eagle 

QU ICK CENTERING, Anvil, — Best 
TRUE DRILLING, | Cast Steel 

or guiding twist or fluted drills, |! wee. ye ee 
as byt ill Me kg Horn. Better 
drill from shifting when blow ; thanany Eng- 


lishanvil. 
Fully war- 
ranted and 
lower price. 


THE LAIDLAW z DUNN tO. 


CINCINNATI, O. 


holes are in castings 
send for Circular. 


ENERGY MFG. CoO., 
1115 to 1123 So. 15th Street, PHILADELPHIA, PA. 


AES “MuURRAY= 











iS 








7 ENGRAVER on WOOD \aa 
ey. ANN" ST. 4¢ NEW YSRE. PUMPING — 
MACHINERY 
AC Hi i N i R 3 For Every Purpose. site 
ForReducing & Pointing Wirt PUMP 00. 


Especially adapted to poiuting wire rods 5: 
wire for drawing. 


For Machines or information, address 
the manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 








MACHINERY | P Additional Orders tor Reducing 
us for 











WITH BRASS 
Ds ngs canned en, ee 
——VuR— 


wore CATALQUUE OF 00K 


and Supplies ~ant fee to any address on receipt of Ten Cents 
in stamps (for postage). 


sHAS A STUELINGEE & C0.,Xve Detroit, Mich 
CURTIS & CURTIS, 


Successors to FORBES & CURTIS 
66 JOHN ST., Bridgeport, Ct., U.S A. 


MANUFACTUKERS OF 


The Forbes Pat. Die Stock. 


Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread 
ing machine with which one map 
can with ease thread pipe up te 
inch diam. No vise is require: d. 


Send for Illustrated Catalogue, 


Powell Planer Co. 
Manfrs, IRON PLANERS, 
Mass. 












Worcester, 






















Out Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BROS. 


Machinists’ Tools, Miclnbes 


WORCESTER. MAS8&. 440 N. 12th St., Philadelphia, Pa, 


THE MASON REGULATOR CO. 
22 CENTRAL STREET, BOSTON. 


P. BLAISDELL & CO. 


Manufacturers of 











Valves have been received by 


ear heating from the following Railroads: Chicago, Santa 
Fe and California: Atchison, Topeka and Santa Fe; Comnecticut 
River; New York and New England; New York, New Haven and 


Hartford, Martin & Sewall Car Heater Co’s. 


MASON REGULATOR CO., 


also from 


Boston. 




























AMERIC AN 


HIGH SPEED POWER TRAVELING CRANES. 


We are now prepared to build HIGH SP ED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or inde pendently, in like or in opposite directions, 
horizontally or vertically, while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds - bridge on runway are 100 feet and 200 feet per minute; the speeds of 
eee on bridge are 50 feet and 100 feet per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied quickly without the least shock or 
jar from zero to maximum or to any intermediate speed. The load is always automatically sus- 
tained, thus avviding absolutely the great danger and anxiety which are inseparable 
from the use of those Cranes which require the operator to apply the brake. We have 
had one of these Cranes of 26 tons capacity -in constant use in our foundry for nearly two years, 
and we offer them with full confidence for the greatest range of service. We invite the correspondence of 
parties interested in the subject. 

WM. SELLERS & CO., Imcorporated, 


PHILADELPHIA, PA. 








TJ ANDARY “7,"% 1888 


M A CHI N Ist 








 BEMENT, ‘MILES & » CO., 


PA. 





PHILADELPHIA, 
—— BUILDERS OF—— 


yA METAL- WORKING MACHINE TOOLS 


FOR 
Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 


Bridge Works, Etc., Etc. 








A FEW PRACTICAL OPINIONS OF 


Bar, 
Twin, 


I Dower C 





Tat Lovey ALStAttER Ct. 


Double, 
Gang, Horizontal, 


Gate, Multiple, Belt and 
Steam- 


srememaes, Punches and thears, 


Over 300 Sizes. 


Send for New ¢ ‘atalogue. 


Hamilton, 


OHIO. 


THE OPEN Sl 


WETHERILL 


& HARVEY. 


Single, Angle- ROBERT 
Boiler, Spacing 
itiple, Belt and MESSRS, DETRICK 

Gentlemen: 
10 ft. Open Side Planer we purchased 


Driven 


very great advantages, 


ALSO, 
ushioned Hammer. 


PHOTOTYPES, 











DETRICK & HARVEY, 


No. 


~We have your letter of the 29th, 


been in constant use and has given entire 
equal to the regular style for the regular line of work, and the open side has 


PRICES, E 
Manufacturers, Baltimore, Md. 


DE PLANERS. 


3. 
& CO., Corliss Engines. 


Chester, Pa., Dec. Ist, 1887. 


Referring to the 36” x 36” x 
of you some three months past, it has 
satistaction. We have found it 


We cheerfully recommend it to all in want of a first-class tool. 


Respectfully yours, 
ROBT. WETHERILL 
TC., ON APPLICATION. 


& CO, 





Russell & Ce. 


MASSILLON, OHIO, 
BUILDERS OF 
Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


True to Patte 
equaled 
Stronger and 


STEEL 


now run 


From 1-4 TO 15,000 Ibs. WEIGHT. 


rm, sound, solid, free from blow-holes and of un 


strength. 
more durable than iron forgings in any position or 


for any service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 


ning prove this. 
, for Locomotives. 
STEEL CASTINGS of every description 


Cross-Heads, Rockers, Piston-Heads, etc. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 








Senp For CaTALoGueE. 





PHILADELTHIA, PA., 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation Pop 


Safety Valves, for 
Locomotive, Sta- 
tionary and Marine 
Boilers, also the 
“ Reliable * Steam 


Tr Tap. 


THE CASTLE Engine 


TheExtreme 
in Simplicity and 








Durability. Self 
Lubricating, Noiseless 
and Economical, Will 
stand more Hard 
Work and Hard 
Usage than others. 


One and two Cylinder 
Engines for 
and other 


Launch 
purposes, 


High-class Vertical, 
Horizontal and Quick 
Steaming Boilers, with 





Supplies. Low Prices. 


m 1 to 15H. P. 
———— 


~ SEND FOR CIRC ULAR 


CASTLE ENGINE WORKS, Indianapolis, Ind. 
Ex. BICSS ORD, 


MANUFACTURER OF 








BORING “AND TURNING MILLS. 


LAKE VILLACE, N. H. 





USGUOD DREDGE 00,, - ALBANY, N. Y. 
RALPH B. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN EK. HOWE, Secretary and Treasurer 


M: anufs ucturers O 
[)gecte. ITCHING ERRICKS, 
Excavators, MACHINES, Etc., Etc. 





oc ME BIN A’ TION DREDGSE. 











All GENUINE 
INGOTS & MANNE ACTEEES 
BEAR 


REG TRADE MARKS. 


TT ‘ : is . 
wenty Years with the Indicator. 
2 vols., —. By Tuos. Pray, JR., C. & C. E 
and C.& M. Six thousand sold. J. Wiley’ 8 
Sons, 15 Astor | 5A N. Y., or Thos. Pray, Jr., P. O. 
Box 2728, Boston. Mass. 


UPRIGHT 





POWER 


HAMMER. 





PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
























3883 . OF THE U.S.PATENTS. 
eee ERGs 
On ge 2 Se 
285s! | FOR IMMEDIATE DELIVERY. 
ere S284 |No. 3 BRAINARD MILLING MACHINE, Complete. 
eee: hs Foe No. 3 DALLETT PORTABLE DRILL. 
EEE > Bake One 24’x24’x6’ WHITCOMB PLANER. 
e838 p 
ae pes ie LE TALLMAN & McFADDEN, 
FPASth® on 
352 -° 4 dees LORS Market Street, Philadelphia, Pa 
gn SEE a oss 
ine 8 FREe RICE AUTOMATIC CUT-OFF ENGINE. 
tt OS S37 . . Self-Contained. Sensitive Governor. 
B253a B Ss «a Balanced Valve. High Speeds. 
EEEPE , & a | Stationary Oilers. Best Economy. 
2a Se ‘nn 2 age Gold Medal Cincinnati Exposition, 1884. 
“ses 1 i | B sg38 

ye Pee THE JOHN T. NOYE MFG. CO., 


BUFFALO, Ww. Y. 





OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream,Carpenters, 





Mec! 1 5H. P. 
| 7 IN NCH KN GI N E La ATH) es k oe” Angi dust. bw 
> WITH ORWITHOUT < apt in fuel and water sup- 


Catalogue 
= free. Mention AMERICAN Ma- 
CHINIST, 


SHIPMAN ENGINE CO., 


92 Pearl St., Boston, Mass. 


KORTING GAS 
ENGINE. 


2 Sizes 


Conpouno Rest x2 TAPER Jrucuneiy 
~ ™* MULLER MAGHINE TOOLS® 


EIGHTH & EVANS STS C\NCIANAT, O. 
U 























L. $. STARRETT, 


Manufacturer of 








- FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST 











h, to 60 H. P, 





























(32 iy 2 y } 
\ Lulu 








Thousands 


‘ ' ' ; 77 . 
Machine Tools for Immediate Delivery, Europe, 
1 42 in, x 18 ft. bed, treble-geared Lathe, = hundre d 
136 in. x 16 ft. bed, treble-zeared “ 


running in 
N. Y. City. 


Korting Gas 
_ Resipe oes 


1 32 in. 
140 in 


x 18 ft. bed, treble-geared 

x 36 in. x 12 ft. stroke Planer. 
36 x 36 x 9 ft. stroke Planer. 

72 Pulley Turning Lathe. 


1 Satis- 
l 

172 Palley Boring Machine. 

1 

l 

l 


faction 
vuaran- 
teed. 





13 in. Slotter. 

#2 in. Car Wheel Press—a bargain. 

42 in. Cam Milling 
Cams, 


The Newark Machine Tool Works, 


NEWARK, N. J. 


pha y 


ovk 


Machine, for Printing Press 


THE 





SKINNER ENGINE CO. 


fi ™ 
ERIE, PA. # 






"PORTABLE — IG; 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


ORTER-HAMILTO 
ENGINE. 


FOR HEAVY WORK & LARCE POW- 
ERS. EXTRA HEAVY DESICN. 


Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN, OHIO. 








75 Portable and Stationary Steam En- 

gines and Boilers, both new and 
second-hand, in a great variety of sizes, 
from 2 to 75 H. P. Steam Power and 
Drainage Pumps for all kinds of duty. 
One second-hand Portable Steam Saw Mill, 
one large second-hand Punching Press. 
Shafting, Pulleys, Hangers and Belting. 
Parties in need of Machinery will do well 
to correspond with us for prices, 


S.L. HOLT & CO., 


67 Sudbury Street, 
BOSTON, MASS, 
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AMERICAN MACHT NIs yl 
















NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 





. in Steam ¢ 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rote itive speeds. Highest attainable Ec onomy 
Consumption and superior regulation guar- 
anteed. Self-contained Automatic 
12 to-100 H. P. for driving Dynamo Machines a spec valty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


ALES AGENTS . \ | NI MPS \ 301 TELEPHONE BUILDING, §N. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill, 

§ eoW. be OEM. + 18 CORTLANDT STREET, N. Y. (ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 

Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 





BLESSING'S W ATER CIRCULATOR : PURIFIER 











Guaranteed fo Absolutely Prevent Formation of 
Seale in Steam Boilers, 


filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap witha Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves. Pamp Governors, Water Circula- 
tors and Puriflers, etc. 


Albany Steam Trap Co., azsary, x. 7. 








Eclise Corliss 


FRICK COMPANY, Builders, 


. WAYNESBORO, PA. 





Non-Condensing, 
Condensing, 
Compound, 
40 TO 1,000 H.P. 
Send for Circulars. 
E.P. HAMPSON & CO 
36 CORTLANDT ST.,. 
NEW YORK, 
Sole Eastern Agents. 


M. J. TIERNEY, 





/_A GENUINE “CORLISS.” 


20 NORTH CANAL STREET. CHICACO, WESTERN ACENT. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
338d & Walnut Streets, 130 Washington Street, | 
Philadelphia. Chicago. 
New York Agency, 18 Vesey St; 
OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 
“Otte” 
VERTICAL 
**Otto’’ Gas Engines. 
TWIN CYLINDER 
Otto’? Gas Engines. 
COMBINED 
*Oito”’ Gas Engines and Pumps, 
COMBINED 
— “Otto” Gas Engines and Dynamos, 


Gas Engines. 





Consume 2 to 75 Per Cent. Less Gas than 
ANY cther Gas Engine doing the same work, 


Brandon's Piston King Packing 


Perfectly balanced against un 
due pressure in all directions. 
Preserves bothceylinder and rings. 
Allows no waste by either fric- 
tion or leakage. Call and see 
working model, expressly made 
to demonstrate sivaatanes 
claimed. For packing or shop 
rights, address 


JAMES BRANDON, 
390 Eleventh Ave... New York. 


Machine Tools. 


New and Second-hand, on Hand. 











(2in.x6 ft. Engine Lathe, new 
13 in. x6 ft. - mes, * 
14 in. x6 ft. = Blaisdell, od 
16-20 in. x6 8-10 & 12 ft. Bridgeport ew. 
16 in.x6 Blaisdell, m 
18 in. x8 ft. = Blaisdell, ye 
24 in-xl0 14&20ft. “ Ames, + 
43 in. x~ 12 & 141-2 ft.** Bridgeport, vai 
24 in. x16 ft. “i New Haven, good order. 
30 in.x14 ft. ” W and L. pattern, new. 
39in x lift. Eng. Lathe Lowell, - 
54 in.x30 ft. Engine Lathe, Niles, good as new 
16 in. x42 in. Planer Bridgeport, new. 
22 in.x4 ft, 4 Pease, new. 
2Bin.x6 ft. Powell, = 
22 in. x5 ft. x Hendey, new. 
26 in. x5 ft. as Biglow good, 
26 in.x7 ft. . Brettell, new. 
30 in.x7 ft ” iew Haven, fair. 
30 in. x® ft. . Hewes & Phillips, new. 
30 in. x10 ft sid Powell 

12 in. Shaper, Traveling Head, new. 
Bin - Hewes & Phillips, hae 
13 in, Stroke, 9 ft. Bed, Trav. Head Shaper, Barr, ry 
24 in. Shaper, Bridgeport, new. 
24 in. Wolcott, " 
32 in. Drill, Bickford, YS 
No. | Screw Machine, Wire Feed, Pratt & Whitne y 

16-18 20-23 25.28 34in. Drills. _ 30 in. Radial Drill, 

No, 5 Screw Machine, Jones & Lamson. 

No, 2 Die Sinker, Pratt & Whitney. new. 


Center Bolt Cutter, new 


5in Cutting Off Machine. Star. 
Merrill Drops, 800 Ibs. good order. 
Bement 22) lb. Steam Hammer. 

Milling Machines. Screw Machines, Slate Sensitive Drills. 


Gang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


E. P. BULLARD, 
72 Warren Street and 62 College Place, New York. 


The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS AND STEAM Fitters’ Tools. 





Cut-off Engines | 


Automatically takes water from the boiler, | 


MANUFACTURERS OF 
\MPROVED 
SRLISS ie 
- STEAM ENGINES 

fy : IN aa 
4. VARIE 
Sizes Varying from 
80 to 2020 Horse Power. 
Horizontal or Vertical, 
Direct Acting or Beam, 


Condensing. Non-C ondensing Fe re 
or Compound. ws 


PS 










i Send for Circular. 


Comp lete 
mt wee 
\ PLANT: 
\ FURNISHED 
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TUBULAR BOILERS. 
= GEO-A:‘BARNARD 


“AGENT: 





SFISHAL monn 
‘ (ACHINE CO. a 



















STOCKS AND DIES FOR PIPE, BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


SEND 


IMPORTANT ! 


We are now placing on the 
market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21’ 
Lathes. 

We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 
sale of our 19” and 21” Lathes. 

Weight of 24” with 10 ft. bed, 
5200 Ibs. 





FOR CATALOGUE. | 














Weight of 27” with 10 ft. bed, 
6500 Ibs. 

We furnish, without extra 
charge, Taper Attachment, Com- 


pound Rest, Automatic Stop for 
Carriage, Pulley Rest, Etc., in ad- 
dition to regular attachments. 





WRITE FOR PRICES, WITH CUTS 
AND DESCRIPTIONS. 


LODGE, DAVIS & 00. 


MANUFACTURERS | 


Machine Tools, | 
159, 161, 163 and 165 EGGLESTON AYE., 
196, 138, 146, 148, 160, 152, 1546. 6th St. 
OHIO. 


page 





CINCINNATI, 


(see 


our advertisement on last 


STATIONARY BO/LERS, 
GENERAL MACHINERY, 
Ron we? 
AND Brass CAS" 
w Room 6, @ 
COAL AND /RON EXCHANGE, 
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— aussie tno 


STEARNS M’F’G. COMPANY, 


ERIE, PA. 
ENGINES from 15 te 400 Horse Power. 


Boilers of Steel and Tron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 
Works at ERIE, PA, 
New York Store, 40 Cortlandt Street, 
SMITH & BARNHURST, - - - MANAGERS. 





NO BOILER. 


NO STEAM. 
NO DANGER. 


FUEL, 
CBUDE 
PETROLEUM 
OR 
KEROSENE. 


Started instantly 
with a match 






Cheaper than all 
others 


Adams & Richards Machine Co., 


New Brunswick, N. J, 


(JOHN McLAREN, 


~——=—S0ipae OF 


CORLISS 
Engines, 


3) AIR 
~, Compressors 


and 
BOLLERS, 
HOBOKEN, N. J. 








HILL CLARKE & CO. 
156 to 164 Oliver St., 
EOSTON, MASS. 


IRON-WORRING wasn ON HAND, 4 


One Second Hand wrheeasins 
planer, planes 36° by 36” by 10’, 

One Second-Hand N. Y. Steam 
Engine Co. Car Wheel Borer, 
with Hub Facing Attachment 
and Crane, 


One New Putnam Screw Cutting 
Engine Lathe, 36” Swing, IS’ 
Bed, 


One Ssecond-Hand Putnam Screw 
Cutting Engine Lathe, 42 
Swing, 14 Bed. 


Both these Lathes will be sold low, 
as they must be moved before Jan. 1. 


16 AMERICAN 


MACHINIST 


JANUARY 7, 1888 





SILARPE MANUFACTURING 
PROVIDENCE, R.I., U.S.A. 
FINE MACHINERY, TOOLS OF PRECISION. 


BROWN N & CO., 





INVOLUTE GEAR CUTTER. SIDE MILLING CUTTER. FORMED CUTTER. 


Coincident with the rapid and wide extension of the use of Milling Machines, has come an increased demand for Milling 
Cutters. Without good cutters, the efficiency of Milling Machines is much abridged. 

In extending the product of its Milling Department, the BRowN & SHARPE M’F’G Co, has made many new varieties of 
Milling Cutters, and in order to supply the wants of customers, has found it necessary to greatly ine oo ase the number 
carried in stock. The INVOLUTE GEAR CUTTERS in stock are from 3 to 48 pitch, 8 cutters to each pitch. e kpicy yeloidal 
are from 2 to 10 pitch, 24 to each pitch. The curvesof gear cutters are obtained by machinery. SIDE MILL ING CUTTERS 
from 3 1-2 in. to 8 in. diameter, are carried in stock. On work having part allel surfaces, these cutters may be used in pairs 
FORMED CUTTERS, for cutting various outlines, are made to order. These, as also the Gear Cutters, can be shi irpened 
without changing thei ir original form —a feature appreciated by those proc luc ing work ia duplicate. By making cutters in 
large numbers, with expensive special tools, much greater accuracy has been attained than can be reached by the usual 
methods of manufacture. Users of cutters will generally find it more economical and satisfactory to purchase from 
experienced makers, rather than to attempt to manufacture for themselves. Catalogues mailed on application. All kinds 
of cutters made to order. 


COPYRIGHT 1883 BY 
THE GORDON & MAXWELL C 


THE GORDON & MAXWELL OO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 


EW YORK, 964 Liberty Street 
. . ILA DELPHIA, 705 Arch Street, 
CHICAGO, 96 Lake Street. 


—_ SELF- PROPELLING, Oh LOCOMOTIVE CRANES. 











HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAX, 


The most generally useful Crane for shops, 


contractors, stecl mills, ete. All capacities, 


2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue o. 
all types of cranes. 


The Yale & Towne Mig. Co. 


STAMFORD, CONN. 
New York, Chicago, Philadelphia, Boston. 


ENGINE LATHES, SHAPERS & DRILLS 














-INCH BACK GEARED 


AND POWER FEED DRILL, 


6 










° 


20-INCH LEVER DRILL. 






15°’ 20/’ 26"" +h Shapers, 
ay” 30" 7 Engine Lathes. 
20" 24” Upright. Drills. 

25" 28" 32’ 40" B. G. P. F. Drills. 
LODCE, DAVIS & Cco., 
CINCINNATI, OHIO. 

Send For Prices. It Will Pay You. 
(See “Important *’ Notice of Engine Lathes on page 15.) 


GOULD & EBERHARDT, E, E, GARVIN & CO,, 





































Near Market St. Depot, 139 & 141 Centre St., New York, 
anufacturers of 
Newark, N. J Manufacturers of 
Machinists 


Pat. Shapers. 
NEARLY 
1,500 


Tools, 


Including Milling 
Machines, Drill 
Presses, Hand 
Lathes, &c. 


The machine 
shown in cut ises- 
pecially designed 
for jobbing,and is 
fitted up with cne 
or two spindles, 
Those with two 
spindles have pul 
ley, With two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul 
ley with three 
sizes. The back 
shaft has a cone 
pulley with four 
sizes, 


Patent 


GEAR CUTTER, 


In Use throughort t 


WORLD. 





THE PRATT & WHITNEY Co. 


-— = Hartford, Connecticut.: ——-- 
MANUFACTURE STANDARD SIZE 


Cylindrical ood Clalioer Gauges, 


And End Measure Test Pieces. 
Straight and Taper Solid Hand 
Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, Corundum Wheels, Cush- 
man’s Patent Combination Lathe Chuck. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


THE BILLINGS & SPENCER CO,, “Ek 


MANUFACTURERS OF 


BILLINCS’ Drop Forged LATHE DOCS. 


FORGED FROM THE BEST 
IRON AND STEEL FOR 
THE PURPOSE. 


oe LineinStock. 
Ss Drop Forgings 


RY DESCRIPTION. 
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POND MACHINE TOOL CO. 
Successors to DAVID W. POND, | MANNING, MAXWELL & MOORE, 
Worcester, Mass. Sole Selling ‘agts., 111 Liberty St., N.Y. 





MANUFACTURER OF 
on application. 


=| Lowell, Mass., U. S. A 


GEO. W. FIFIELD, 
FROM 16 to 48 IN. SWING. 


Cuts, Photographs and Prices furnished 





Gear Wheels and Gear Cutting.—I make ¢ to 
order, or cut teeth on g blanks sentto me. Ofall kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g by mail at low 
prices. Bevel g with perfect planed teeth. Hand Book on 
g, $1. Facilities compte te. Terms reasonable. Send for cat. 

GEO. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY SEATING MACHINES 


AND 


20 in. Drills a Specialty. 


Our 20in, Drill is a heavy, sub- 


stantial tool, made for service, has 
steel shafts and spindle. Gears and 
racks cut from the solid, and have all ¢ 
modern improvements, are made by ) , 


a i hinery, and sold very FOR PROM PT DELIVERY. 
> &S q 
yer Stee, Fanchine 17”’ and 20’ Lathes, with or without taper attach- 


J. M. ALLEN, Presiwenr. 
W. B. FRANKLIN, Vicg-Presipent. 


J. B. Preroz, Skorerary. 
























» prompt, mee, “Nyoth Key Seat THE G. A. GRAY CO., 
Photo. and Catalogue. 477, 478, 481 Sycamore Street, Cor. of Webster. 
PROPRIETORS 

BUFFALO, N. Y. 
A PUNCHING PRESSES DIES, 
SHEET METAL GOODS, °*°* EreS**°* DROP HAMMERS. 

STILES & PARKER PRESS CO. 
Breach Office and Factory 203, 206, and 207 CENTRE STREET, NEW YORE. 


first ats no shop can "afford todo ments. Photos and prices on application. 

fachines and 20 in. Drills. Send for 

-W. P. DAVIS, North Bloomfeld, N. Y. i CINCINNATI, O. 

Buffalo Steel Foundry, 
And other Tools for the Manufacture of all kinds of 
MIDDLETOWN, CONN. 
PENTER Gees I itiii : 
J.M.CAR intenrnninere iia) i 
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